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REED 10-INCH SCHOOL LATHE 


The special feature of this manual training, wood-turning lathe is the headstock, a sectional view of which is 
shown below. The inner or spindle bearing in the headstock is 1,°s” diameter and 71” long; the outer bearing 
formed by the small end of the cone running on the outside of the headstock, is 21/5” diameter and 3%” long, 
giving 50 square inches of wearing surface in the headstock, or at least 3 times more than is obtained in a headstock 


of the ordinary construction. 


We also 
manufacture 


engine lathes 
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YOU 


IT 1S TIME FOR 


A summer vacation is before you. Amateur 
Electricians in all parts of the country are building 
Wireless Telegraphy instruments for experiment 
and research. 

Just think of the pleasure in signalling through 
space without wires;—from house to house across 
the hills, along the beach, and from shore to shore. 

No expensive wires to run, no poles to place, no 
permits necessary. Just a home-made outfit such 
as has been described hundreds of times in scieutific 
magazines. | 

For the sending apparatus, do not believe the cost 
of Induction Coil is beyond your means. 

You can Make Your Own Induction Coil. 
You have studied how the coil is made. You can 
make the primary core and winding, the Leyden jar 
or condenser, the vibrator, as well as any one. For 
he Secondary winding use one of ours. 


We have 
Y 
ZY 
enthusiastic gM 
{ —_ my 
testimonials pica ai bl 
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Yj 
users of | j g 
Yy KY 
lathes. a 


Sectional View Rosa Woad pes Headstock 


In the next issue we shall illustrate the unique countershaft we furnish with this lathe. 
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Worcester, Mass. 
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TO BE INTERESTED, 


We sell a Secondary winding, complete, sealed 
in a fibre case with hand-wood ends, already for 
mounting on a base board. There is a hole through 
the Secondary for the insertion of the primary. The 
price of a secondary to give an inch spark is $5. 
For a two-inch spark, $7.50. 
make to order. 


Larger windings 


We have winding machines arrange1 special!y 
for winding fine Magnet wire, for electrical pur- 
poses. We have placed Secondaries in the hands of 
hundreds of Students who could not afford to pay 
$20 to $50 for completed coils. 

We want you to show this Advertisement to all 
who are interested in Electricity. We have Photos, 
and circular matter to mail free to any one who 
cares to apply for same. 


We repeat, it is time for you to be interested. 


NEW ENGLAND COIL WINDING CO., ATLANTIC, MASS. 
SPARK COIL MAKERS. 
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POINTS OF SUPERIORITY 


ae aii emer all Described in Catalogue 
drop forged. a 


Round clamping groove, No. 105 which is mail- 
no sharp corners, forces 
blade against side of slot square with face of 
head. Blades accurately graduated, have shaded 
figures that are quickly read. 

Protractor Heads engine divided to 90 degrees 
either side of zero; level furnished with head, Lisi dnc 


accurately set parallel to face. gE 
BS . Carried in stock by Leading BS 
| Hardware Dealery. 


BUY YOUR 
TELEPHONES, BATTERIES, 
WIRE, INSULATORS, 


And everything necessary for the complete ine D 32 
stallation of a Telephone System from - 


ed to any address. 
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Manhattan Electrical Supply Co., 


32 OT ANTE. pee 188 ntl neo, | ui 
ae ae No. 16 with 500 Illustrations, mailed free on application 
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FOR 
BEAUTY, FINISH AND UTILITY 


THE DISSSTON SAWS AE 
UNEQUALED 


Student to Draftsman 
Through the I. C. S. 


Correspondence instruction, as conducted 
by the I. C.S., in niy opinion, is first class in 
every particular. At the time of my enrol- 
ment I was a student, but five months later 
I accepted a position as draftsman with the 
Palmetto Fibre Co., Frederick, Md., and am 
now making original drawings from Cictation. 
Already my salary has been increased 500%. 

HARRY J. LEBHFRZ. 
East Third St., Frederick, Md. 


WE MANUFACTURE _ 
THE FINEST AND THE LARGEST 
LINE OF SAWS IN THE WORLD. 
HENRY DISSTON & SONS, Ine. 


KEYSTONE SAW, TOOL, STEEL AND FILE WORKS, 
Philadelphia, Pa., U.S. A. 


FOOT and POWER 
This is but one of many hundred indorsements 646 99 
proving that our students succeed. Our new book- S T A R L A T H E S 


let, ‘£1001 Stories of Success,’’ gives the names, (9 to 14 inch swing ) 
addresses, and advancement of over a thousand 
other successfui students. To those inquiring NOW 
it will be sent FREE. Every student of the I.C.S. 
is entitled to the services of the Students’ Aid De- 
partment in securing promoticy or a new position. 
Our Courses cost from $10 up No books to buy. 
Start TODAY tc rise! 


Fill Out and Send In the Coupon NOW! 


Mak bb Od 06 6.0 4 d & 04:6 6 690410 FSW 004000446 
International Correspondence Schools 
Box 990, Scranton, Pa. 


‘Please send me a free copy of ‘‘1001 Stories of Success,’’ and 
explain how I can qualify for position before 
which I have marked X. 
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HIGH GRADE SCREW-CUTTING ENGINE LATHES 

With Forged Crucible Steel Hollow Spindles, Phosphor Bronze 
Mactrmht Enonecr Rees, Brcisaes enact bearings, gear driven reversible feeds with strong friction drive in 
Elec. Mach. Designer Marine Engineer Ad Writer apron, our patented spring nuts which allow quick shifts of change 
LG ae sy. 11 ce eee wenn tain gears: also Draw-in Chuck, Gear - cutting, Milling and Taper 
Contractor and Builder Surveyor To Speak French | Attachments if desired. 

Suitable for Electrical and Repair work, Model makers, Gunsmiths 


Chemist Mining Engineer To Speak German 
Sheet-Metal Draftsman Textile-Mill Supt. To Speak Spanish 

Technical Schools and Colleges, and fine, accurate Machine Shop 
and Tool Room Service. 


Ornamental Designer Textile Designer 

Ask for Complete Descriptions, 
The SENACA FALLS [I1FG. Co., (78a) 
103 Water St. Senaca Falls, N. Y. U. S. A. 


Mechanical Engineer Sanitary Engineer Architect 
Mechanical Draftsman Architectural Drafts. Letterer 
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¥OU NEED THIS MARKING OUTFIT 


For properly marking, without injury, your tools or other metallic 
substances for indification. It saves steel stamps and it will likewise 


save’ your tools. 


Send for new catalogue showing our line of Machinists’ Tools. 


We have several new tools that will interest you. 


SAWYER TOOL MFG, @CO., 
82 WINTER STREET, FITCHBURG, MASS, U. S. A. 


MORSE TWIST DRILL & MACHINE CO. 
NEW BEDFORD, MASS.,, U.S. A. 


SETS OF DRILLS IN INDEXED CASES. 


Every boy in a Manual Training School needs a case 
for has drills. 


No dealer’s stock is up to date unless he has them. 


Our new catalogue tells all about them. Would you like 


a copy? Mailed on request. 


T H E LAT HE ¢r'protessionals 


.« A. L. BEMIS ..... 


Foot Power Engine Lathe with Plain Rest and Power Cross Feed Manufacturer of 
The lathe is furnished complete with either Plain or Compound Rest, 


Indspendent Friction Feed, Face Plate, Full Set of Screw Cutting Gears M AN U AL TR Al N I N G BE NCH ES 
Steady Rest and Wrenches , ’ 


- Improved Taper Attachment can also be 
furnished when desired. at extra oost. 


Send 4 cents for Catalogue S Covering our Full Line. TABLES, aPC. 


W.C. YOUNG [IFG. COMPANY, 5 Cypress Street 
WORCESTER, MASS 


Worcester, Mass. 


SENB FOR CATALOGUE 
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CARPENTERS’ 
TOOLS 


Box-wood and Ivory Rules 
Architects, Caliper, Bound, 


Zig-zag and Shrinkage Rules 


Board, Log and Wood Measures 
Plumbs and Levels Level Sights 
Masons and Machinests’ Levels 
T Bevels and Try Squares 
Spldne' Sera“! Mavkitg: Guages 
“Bed Rock” Planes 
Block, Smooth, Jack, Jointer, 
Fore, Rabbet and Circular Planes 
Tonguing and Grooving Planes 
Dado, ee Core-box and 
Universal Planes Scrapers 
Spoke Shaves Trammel Points 
Counter-sinks Cornering Tools 
Clapboard Guages Awls 
Mallets Tack Hammers 


Saw and Plane Handles 


Mitre Boxes 


SEND FOR 
CATALOGUE 


SDL KOU 
~ PLANES 


In the “ BED ROCK” plane we have perfected a design which allows a com- 
bination of the utmost solidity and rigidity, together with a wide range of adjustments. 


The entire bottom surface of the frog is in contact with the plane body, thus giving! 


The hee 


of the plane iron rests on the frog. ‘The bevel is the only part of the plane iron no, 


the plane iron the same solid bedding as if resting on the plane body itself. 


so supported. ‘These features prevent any possibility of the plane iron or frog jump- 
Any possibility of side shifting of the frog 
is overcome by means of a tongue on the bottom side of the frog and a groove in the 
plane body. 


ing or springing up or down when in use. 


The tongue and groove conform to each other and: thus prevent side 
shifting of the frog, and also insures that the frog moves at a true right angle when 
adjusted. ‘These points will commend themselves to all mechanics. 


Ask to see the ‘‘ BED ROCK ” plane and examine it for yourself, 
and test our statements by the article as you find it. 


Furnished with 
Corrugated Bot- 
toms without ad- 
ditional expense 
if so ordered. 

If your dealer 
does not have 
them, send for a 
descriptive circu- 


lar and prices. 


STANLEY RULE & LEVEL: CO: 


Works and General Office, NEW BRITAIN, CONN. 
New York Office and Export Dept., 107 Chambers Street. 
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A ‘TELEGRAPH TRANSMITTER. 


FREDERICK A. DRAPER. 


Those interested in wireless telegraphy experi- 
ments who have not learned the Morse code, and 
yet desire to transmit messages, cando so by 
means of the simple arrangement here described, 
which closely resembles the original device used 
by Prof. Morse in the early days of telegraphy. 

A frame made of plain picture-frame moulding 
should be purchased. The inside measurements 
should be about 6x8 in. A piece of sheet brass is 
then cut to fit inside the frame, in the same way 
that a piece of glass would be fitted for a picture. 
Also a piece of 4-ply white Bristol cardboard of 
the same size is cut, and then on one surface 
marked lightly with a pencil to show the inside 
edge of the frame. 

Across the cardboard in the longer dimension 
draw lines with India ink, the first one 2 in. from 
the line showing the edge of the frame, the sec- 
ond one 1} in. from the first line, then 2 in. fol- 
lowed by alg in. space, etc., marking off four 
spaces of each width. With the first narrow 
space at the top, mark lightly with a pencil a ver- 
tical line, } in. from the line showing the left 
edge of the frame, and nine other lines 1 53, in. 
apart. On either side of these ten lines make 
other pencil lines 4 in, away, forming spaces 4 
in. wide. 

Directly over the centre lines just mentioned 
and in the 2 in. space across the sheet, mark in 
India ink the figures and letters as shown in the 
illustration, this being a typewriter arrangement 
to avoid the excessive movements that would be 
required by an alphabetical one. The lettering 
should be heavy that each character may be easily 


read. Holes are then cut through the cardboard 
under each character with a sharp knife, the sizes 
varying to represent the dots and dashes. The 
horizontal ends of the holes should be on the lines 
on either side of tne centre line under the letter, 
making them uniformly jin. long. The vertical 


length must be carefully marked out to a uniform 
scale, thatfor a dot being of unit length, and a 
unit of about 3, in. will, on the longer letters, re- 
quire all the available space. The spacing should 
be marked out as follows: 


Signal. 
Dot 1 unit, 
Dash 3 units. 
Long dash 5 units, 
Very long dash 7 units. 
Space in letters 1 unit. 
Space in spaced letters 3 units. 
Space between letters 3 units. 


Also, when using the transmitter, the spacing 
between words should be a time interval repre- 
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sented by six units. To illustrate the unit spac- 
ing, take figure 1 at the left end of the top row 
comprising dot, dash, dash, dot :—for the dot cut 
a hole .3, in. long; .3, in. below this hole cut an- 
otber for the dash .; in. long; ,%,; in. below this 
cut another for the second dash of the same length, 
and .%, in. below thisa hole 9, in. long for the 
second dot. The top edge of the upper hole of 
each character should be but on the cross lines 
under each character. When all the holes have 
been cut a stencil is formed which is then given a 
coat of spirit shellac on each side, that on the 
under side being put on last and as quicely as 
possible, so that, while the shellac is.still moist, 
the stencil can be placed upon the sheet of brass, 
smoothed down to get a firm contact, and allowed 
to dry in position, In a short time the stencil 
will be found firmly united to the brass, which 
may be seen through the holes. Should any shel- 
lac work out into the holes it should be removed 
with the point of a knife. The stencil and plate 
are then put in the frame and fastened the same 


as for a picture. 

Two binding posts are now mounted on the 
upper edge of the frame, the base of the one on 
the left being connected with the brass plate, that 
on the right with a piece of flexible conductor, the 
other end of which is put through a cork pen- 
holder with about one inch of the conductor pro- 
truding at the lower end. Enough of the wire 
from a piece of the conductor is cut into short 
lengths and formed into a brush at the end of the 
pen-holder, by winding a number of turns of wire 
around the base of the brush, and the transmitter 
is complete. 

To use it, the line wires are conmected to the 
binding posts, the brush is. carried across the 
holes under the ‘characters with slow, steady 
movements, the circuit being completed when on 
the brass and broken by the cardboard strips be- 
tween the hales. <A little practice will enable 
anyone to send an accurately spaced message. A 
description of a tape receiver operated by clock- 
work will be given at an early date. 


WIRELESS TELEGRAPH APPARATUS. | 


HOWARD W. RICE. 


Appreciating the interest taken in electrical 
subjects by the readers of AmMaTruER Work, es- 
pecially in relation to signalling through space by 
means of high potential oscillations, the writer, 
whose working hours during the past three years 
have been devoted to the designing of apparatus 
for the highest of induced voltages, takes pleasure 


in contributing a few personal observations bear- 
ing directly upon the sending and receiving ends 
of experimental wireless stations, such as an am- 
ateur would use in connection with a spark coil 
of moderate size at the sending end. 

Without committing myself to any one of sev- 
eral good systems now on the market, one cannot 


but be in sympathy with the sending equipments 
that in personal tests have shown up the best. For 
example, some wireless electricians now in the 
employ of private and governmental institutions 
favor one “disperser” because of the noiseless 
operation, yet equally well posted men would 
prefer results attending the racket of more vigor- 
ous oscillations at the spark gap. 

Let us consider in this article that the amateur 
possesses an induction coil giving about an inch 
spark or over when operated by a few cells of 
battery. The spark gap is made of two brass 
pieces shaped as in Fig. 1 and separated less than 
4 of an inch. 

Fig. 2 shows the transmitting circuit, A being 
a Leyden jar constructed of apint battery jar 


coated inside and out in the usual way with tin 


foil. The circuit, X, as marked by heavy lines, 
consists of a bundle of soft iron wires, 6 in. long 
and 2 in. in diameter, on which is wound the en- 
tire length, two layers of No. 12 copper wire, 
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heavily insulated with three or more coatings of 
cotton thread and the layers separated by a layer 
of thin mica. Over this primary is wound two 
more layers of mica and five layers of No. 16 cot- 


Aertals 


ton covered wire, each layer being separated by a 
layer of mica, and the wire wound not too snugly 
together in turns. This coilis to convert the 
waves that oscilate at the spark gap to a still 
higher intensity, and the entire 
windings must be kept in a jar 
filled with parafine or similar in- 
sulating oil. 

One terminal of the coil con 
nects with the aerial and the oth- 
er with the ground plate. This 
ground plate may be a coil of wire 
or a sheet of metal, but must be 
buried where the earth is con 
stantly moist or wet. The aerial 
must be insulated and suspended, 
as in Fig. 3. 

The receiving circuit is similar 
to one used in a very successful 
type of apparatus, and worthy of 
following in the construction of 
apparatus for home experiment. 
The coil, which is in the circuit 
with the receiving aerial, is con- 
structed with an iron wire core 2 
in. diameter and 9in. long. The 
primary is two layers of D.C. C. 
No. 18 copper wire, insulated 
with one turn of paper between 
layers, and four turns of paper between primary 
and secondary. The secondary consists of six 
ayers of 36 D. C. C. wire separated by one sheet 


of thin paper between each layer. 
also be immersed in oil. 

The coherer herewith illustrated, ‘Fig. 4, is in- 
tended for use with atelephone receiver and not 
with a relay and sounder circuit. As many read- 
ers would prefer to experiment with different 
types of coherers, several types will be illus- 
trated in another article. This type, however, 
will give excellent results. 


This coil may 


—y 
ee ei ta 


The spring isa flexible clock spring, bent in 
the form of a hoop three inches in diameter. A 
is a block of polished carbon, 6 is a metal sup- 
port, Cis a flat disc of aluminum. Between the 
two are placed three polished steel balls such as 
are used in bicycle bearings. The pressure of 
the spring keeps the balls in place. This coherer, 
if properly constructed, responds in buzzes, and 
the length of the buzz is regulated by the contact 
made at the sounding key. It has operated three 
miles with perfect success. Doubtless much 
greater distance can be covered under suitable 
conditions of ground and aerial. 

The foregoing set commends itself because of 
its simplicity of construction and is worthy the 
attention of all amateurs. 


More opportunities forthe alternator follow in the 
wake of the steam turbine. Power says that a curious 
side issue from the increasing. use of steam dynamos is 
that the dynamo with its commutator is being dis- 
credited, whereas, an alternator is, if anything, easier 
to design for high speed than it is for low speed. Many 
engineers contend that the commutator is quite impos- 
sible for large steam turbines, and it appears that if 
direct current is required from a large power station in 
which steam turbines are employed, it is necessary, or 
at any rate advisable, to instal turbo-alternators and 
rotary converters. The alternators would be wound 
for low voltage to avoid the step-down transformers. 
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TELEPHONE CIRCUITS AND WIRING. 


ARTHUR H. BELL. 


An Intercommunicating System. 


In manufacturing establishments, schools, apart- 
ment houses and hotels, the intercommunicating 
telephone furnishes the most direct means of con- 
versation between manager and workrooms, prin- 
cipals and subordinates, tenants and landlords. 

In the installation of the equipment here de- 
scribed, particular attention is devoted to simpli- 
fying the telephone sets themselves, dispensing 
with induction coils and magneto signaling appar- 
atus, and all strap keys and complicated hook con- 
tacts. 


cS 
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Fig. 8 illustrates one telephone set as used with 
this system. First there is a vibrating bell or 
buzzer of a type usually sold by dealers for door 
bell and general signalling. A pair of wires are 
connected with the bell binding posts. The ter- 
minals of these wires are to be connected later on 
to the main line wires. 

One side of the bell is directly connected with 
an automatic hook which on upward contact, that 
is, when the receivhr is removed from the hook, 
puts the transmitter and the receiver in series 
circuit. The other side of the receiver takes a 
certain point of connection on the main line wir- 
ing. A series of push buttons is arranged, as 
shown in the sketch, for signalling purposes. 


In considering the arrangement of line wires 
connecting the instruments together we will un- 
dertake a three party equipment as would be used 
between three floors of a factory or private office, 
work room and stock room of any establishment. 

We will install the full length of the circuit, 
from the first telephone to the last, one pair of 
wires to be known as “battery” leads. These 
wires will terminate on a strip at each end. Also 
will be run three more wires over this same 
course. It will be advisable, if possible, to use 
different colored wires (annunciator) so that any 
one wire can be singled out for testing or connec- 
tion of wires. This is not difficult to arrange, as 
annunciator wire comes in various colors, and the 
exact amount of wire of each color to be used 
may be estimated by the length of the battery 
leads previously installed. 

It will be noticed in the diagram, Fig. 8, that 
one wire leading from the bell takes No. 5 wire, 
t. €,, the lower battery lead and the other wire of 
the bells takes the same number of conductor as 
is its station number. For example, bell wire for 
No. 1 station takes No. 1,; 2 takes No. 2 conduc- 
tor, etc. 

One side of a push button takes that number of 
conductor as is the number of the station it is to 
ring, and the other side or the push button, which 
is acommon wire, takes the wire coming from 
the receiver, which tales the fourth wire in all 
cases. 


A valuable anthracite discovery has taken place on 
the boundaries of the Canadian National Park near 
Banft. The seam is already known torun 10 miles; it has 
a solid thickness of 10 ft., and an analysis shows the 
coal to contain from 75 to 80 per cent of carbon. In the 
Pennsylvania anthracite the carbon runs from 80 to 88 
percent. Inthe face of such finds, howis it possible 
for certain croakers to fix a limit to the world’s fuel 
store and prophesy the speedy exhaustion of the coal- 
fiolds? There may be ten times as much coal yet to 
be discovered as they at present have any knowl- 
edge of. 
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HANDY HINTS FOR AMATEURS. 


Contributions are solicited for this department, and for each accepted article the sender will be given the 
choice of any one-subscription premium from our premium offers. 


A HANDY COMBINATION. 
R. G. GRISWOLD. 


The enclosed sketch shows a very handy com- 
bination for the amateur’s shop which takes up 
little room and has a number or points to recom- 
mend it. In the first place, the three tools are 
operated from one driving wheel, the, operator 
standing in any position necessary to properly 
execute the work in hand. 
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To the left isshown a scroll or jig saw, mounted 
on a rigid arm and having a brace running from 
a wall behind to prevent vibration while cutting. 
The table can be tilted to cut bevels. The treadle 
which drives the fly wheel when the saw is in 
useis of such length that the operator does not 


sumes power. 


OTT TT) 


have to reach out with his foot, the length mak- 
ing the angular motion of the foot less and not, so 
tiring. The tread is made wide, to accomodate 
both feet when sitting for extensive operations or 
for either foot while standing, without shifting 
the position of the body. 

To the right is shown a grinding and polishing 
attachment, operated by the same driving wheel. 
This grinder accomodates several sizes of wheels 
and a series of buffs and brushes can be attached 
to the spindle opposite the wheels used for grind- 
ing. A rate of ten or twelve hundred revolu- 
tions can be readily maintained without fatigue. 
A pail of water should hang on the right hand 
side of the grinding shelf to dip tools into when 
heated by grinding. 

To the front of the post is attached a hand drill 
press which has also an attachment for driving 
by belt for the small drills which require high 
speeds. To the left of the drill is shown a shelf 
upon which a set of drills can be kept and easily 
reached when needed. Directly beneath is an oil 
can, placed on the left so that it may be used 
without taking the right hand from the drill press 
handle. 

The driving wheel should be made very heavy 
to maintain a steady speed when the tools are 
working. While all three belts are shown on 
the driving wheel at once, it is only intended that 
one belt at a time shall be used, as to run the re- 
maining tools, while working on one, merely con- 
Three treadles are provided for 
the convenience of the operator, the one for oper- 
ating the drill press being placed on top 
of the one to the left, thus making a con- 
necting rod unnecessary. When not in 
use it is held up by small wire hook at 
such a distance above the under treadle 
that they will not strike. The three attachments 
are thus compactly mounted, have a solid founda- 
tion, and are all operated from one wheel. The 
saving of valuable space in the amateur’s shop is 
thus made possible, while the value of none of the 
tools is impaired in the slightest. 
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A BENCH GRINDER. 


B. R. WICKS. 


A small emery wheel about your workshop, 
house or barn can be made to do a large amount 
of useful work, such as grinding knives, shears, 
axes, chisels, plane irons, spoke shave irons, etc., 
and to the amateur mechanic a tool of this kind 
will be found to be one of the most useful to be 
found in his workshop, as it can be used for 
grinding off uneven places on castings when good 
files would be spoiled; also for grinding lathe 
tools, drills, counter bores, reames, cutters, and a 
hundred other uses that present themselves in the 
course of his work from time to time. No ama- 
teur who is engaged in making models of steam 
or gas engines. electric motors or dynamos, can 
afford to be without one, as the time expended in 
making it will pay for itself a hundred times 
over. 

The grinder to be described is a six-inch bench 
grinder, equipped with all the handy fixings to be 
found in a modern machine. This grinder can 
be operated by foot power to very good advan- 
tage, or by a countreshaft when motive power is to 
be had. This grinderis composed of five iron 
castings: one frame, A; one driving pulley, C; 
two wheel flanges, Y and one tool rest, H. The 
spindle B, rest No. 1, #, No. 2 F, and tool rest 
spindle Gare made from steel. The set screws 
are all standard thread and are cut off to figures 
given on detail drawing and .5, in. rods driven 
through the heads. The two construction draw- 
ings show the parts of this grinder in their re- 
spective places, and the details below show the 
parts that are required to construct the grinder, 
with dimensions and name of parts and material 
used from which to make them. 

In beginning the tooling on the castings the 
frame or stand, A, will first be dealt with. First 
find the centre of the 4 in. boss of the bearing 
barrel with a pairof hermaphrodite calipers, and 
make a light prick punch when the centre has 
been located. Rub the bottom of the casting 
with chalk, and set the castings on a surface 
plate. Set the bearing square both ways with a 
square, and the needle of the surface gauge or 
scratch block exactly in the centre of the prick 


punch mark in the 4 in. boss, and strike a line 
across the bottom of the casting; this will give 
one centre line. To find the other centre, set the 
casting square with the inside of the base and set 
the gauge needle as before to the prick punch 
mark and strike another line across the bottom 
which will give the exact centre of the casting 
both ways. Centre both the boss and bottom 
with a small drill, and countersink and face off 
the bottom of the casting between centres. 

The ,% in. hole for the spindle, B, is now to be 
drilled and reamed. This operation can be done 
to very good advantage between centres in the 
lathe. Find the exact centre of the bearing bar- 
rel on each end with the hermaphrodite calipers 
make a fair size centre punch mark. Puta 5, in. 
drillin the drill chuck, and with the tail stock 
centre in one punch mark, start the drill in the 
other punch mark. Drill in, feeding the drill 
slowly to a depth of about 12 in. Turn the cast- 
ing around, end for end, and drill in until the two 
holes meet. With care in drilling these holes will 
come exactly in line. Remove the ,3, in. drill 
from the chuck, and in its place use a 4 in. twist 
drill and drill as before. Then put through a 43 
in. drill and drill all the way through, reaming 
out with a lathe reamer about .002 smaller than 
ys in, and finish with a ,°, in. hand reamer. 

Facing the two ends of the bearing can be done 
with a countrebore large enough to sweep 1 ,}, in. 
and provided with a ,% pilot, or if the lathe will 
swing 8 inches a, mandrel can be forced in 
[and the ends faced off in the lathe. The length 
of the spindle bearing is 24 in. The 1 in. boss 
on the front of the casting forms a bearing for 
the rest No. 1, £. 


Prof. John Milne has suggested that the displace- 
ment of the position of the earth’s poles, which is of 
an irregular kind, and which can be traced to no known 
law, may be due to movements of the earth’s crust, 
and that, therefore, the magnitude of the change in 
position of the poles might be expected to correspond 
in some way to the number and frequency of great 
earthquakes. 
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PATTERN MAKING FOR AMATEURS. 


F. W. PUTNAM. 


VI. Core Box for Small Gland, — Small Plunger, — Crank. 


The core box for the gland is shown in Fig. 31, 
A. Round cores, like the one used for the plain 
cylinder, described in the July issue, are usually 
made in two part boxes, held together by dowel 
pins. For cores 3 in. or over in diameter, single 
half boxes are generally used. The core sand is 
packed in the box, wired, and turned out on the 
core plate. Two halves are made which, after 


Fic. 31A. Core Box ror GLANnp. 


being baked, are pasted together making a round 
core of just the required diameter. This kind of 
a box must be made exactly to size, otherwise the 
two halves will not make a core which will give 
the required hole in the casting. As the ama- 
teur pattern maker should learn to make boxes of 
this kind, we will make a half core box for the 
small gland described in the July issue. 

Fig. 31, A, is an isometric drawing and shows 
clearly the four parts of the core box. The part 
B is to be made first from a block large enough 
to finish 3} in. long, 14 in. wide and 1} in. thick. 
Tbe length of this block is figured directly from 
the pattern previously made. The bottom core 
print is 1 in. long, the pattern is 1? in. thick and 
the straight part of the upper core print is } in. 
long, or a total of l}in. A semicircular hole is 
to be cut out from the top surface of the block, 
approximating the curve with back saw cuts, and 
then working to as near the curve as possible 
with a gauge. This block is to be cut out in ex- 
actly the same manner as the core box for the 
plain cylinder, and no further directions should 
be necessary except to remind the amateur that 
the centre line of thetop surface should first be 


drawn before the half circles on the ends of the 


the block are marked out. The ends of the blocks, 
£, should be carefully squared from the top or 
face side, as should also the ends of the block, C, 
in order that perfect joints may be secured. 
The block Cis next to be made. This block 
should be just as thick as the length of the ta- 
pered part of the upper core prints on the pat- 
tern, in this case 1} in. The circles are marked 
on each end, the centres coming at the end of the 
centre lines on the top or face side. The curve 
may partly be cut out with the back saw, holding 
it at an angle, so as not to cut below the outline 
of the smaller circle. Next, work carefully down 
to the lines with a gouge, making sure that the 
bevel has been cut exactly straight. If this block 
is at all cross-grained, use a small, rat-tail file to 
finish the curves instead of the gouge. Having 
finally removed all ridges and made the surfaces 
smooth with sandpaper, glue and nail together 
the two blocks # and C, using 14 in. No. 16 wire 
brads. .The two end pieces, A and JD, are next 
planed up to 2 in. thickness and glued and nailed 
on to the ends of the core box. The pattern and 
core box should now be placed together and cali- 


Fic. 32. 


SMALL PLUNGER. 


pers applied from the outsides of the core prints 
in order to see if the length of the core box is 
correct. It is advisable to go over the entire 
pattern, testing every part for which measure- 
ments are given, and thus avoid any possibility 
of errors. I might say here that usually the out- 
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side of the core boxes, other than the two ends, 
may have as little work put upon them as possi- 
ble, in many cases being left rough from the saw, 
the corners being worked off with a jack plane. 

The following rule is usually followed in the 
making of small core boxes. The length of the 
core print is to be the same as the diameter. The 
upper core print is tapered half its length down 
to half the larger diameter. If the reader will 
notice the dimensions given for the core prints on 
the gland pattern, the above should be easily un- 
derstood. 


SMALL PLUNGER. 


Fig. 32 shows a small plunger, the pattern for 
which is shown in Fig. 33. We will use a verti- 
cal core with this pattern, therefore A will be the 
top surface of the pattern, the arrow indicating 
the direction in which the pattern is withdrawn 
from the mold. 
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Fic. 33, PatrerN ror SMALL PLUNGER. 


The pattern may be turned from a solid block 
33 in. square and 13 in. thick, or may be made 
from two pieces, as shown in the sectioned right 
end view of Fig. 33. <A hole 1 in. in diameter 
and { in. in length is to be cored out, and also a 
hollow chamber 1} in. in diameter and } in. in 
length at the end of this hole. Fig. 32 shows the 
hollow chamber at Band also the hole which is 
to be threaded after the casting is made. ) 

Fig. 34 shows the necessary core print for this 
pattern, and is placed as shown at C, Fig. 33. 
Only one core print is needed, as the core hole 
does not extend way through the casting. 

No special directions should be necessary for 
turning this pattern if proper care is taken in turn- 
ing the filletat D, Fig. 33,and the necessary al- 
lowance for shrinkage and finish are made. 


The half core box for this pattern is shown in 
Fig. 34, A. This is an isometric drawing and 
clearly shows the various parts of the core box. 
Aand D are the end pieces. J is made first from 
a clear pine block large enough to finish 14 in: 
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Fic. 34. Core PRINT FOR PLUNGER. 


long, 24 in. wide and 13 in. thick. The ends of 
the block must be accurately squared so that with 
pieces A and Cyperfect joints may be formed. The 
piece Chad better be made from a stick 2} in. 
long, 14 in. wide and +4in. thick. The 
grain of this piece will then be at right 
angles to the centre line of the core box 
and there will be no danger of the block 
splitting when it is nailed to B. This 
piece is cut to the outline of the hollow 
chamber B, Fig. 32, and therefore all sur- 
faces must be made absolutely smooth and 
especial care taken in finishing the core 
box so that no core sand will adhere to 
this part of the core box when the cores 
are made. Both Band C of the core box 
should be carefully tested before being glued up. 


Fig. 834A. Hatr Corr Box ror PLUNGER. 


The ends are then to be fastened on and the 
core box finished as usual. The piece B must be 
made exactly the right length, otherwise the hol- 
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necessary draft allowances being made at this 
time. The holes to receive the bottom core prints 
should be turned or bored out before the collars 


low chamber will not come at the required place 
in the casting. ; 
SMALL ENGINE CRANK. 

Fig. 35 shows the casting for a small engine 
crank, the pattern being shown in Fig. 36. The 
base A, which is semicircular at each end, is 
shaped from a board large enough to finish 4 in. 
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Fig. 36. PatTrern ror ENGINE CRANK. 


Fic. 35. Smartt EncinNE CrRAnk. 


thick and 24 in. diameter at one end and tapering are removed from the lathe, care being taken not 
with a straight taper to the other end, which is to strike the screw. The collar C is so thin that 
13 in. diameter. Do not finish quite to the lines it may be found necessary to cut in with the 
until the collars have been fastened on, and be sharpened end of the tang of a file in order not 
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Pre AND TuBE, PLATE AND SHOULDER Brass DowELs. 


sure to mark the circles on the top or face side of to cut into the screw. The collars are to be 
the base. The two collars Cand D, Fig. 36, are glued and nailed to the base, after which the fil- 
turned on a screw centre, the fillets B being let on the outside half of each collar is to be re- 
turned preferably as a part of each collar, the moved carefully with a sharp chisel, care being 
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taken not to work against the grain. The edges 
of the base should now be worked down to the 
line, making a straight taper sufficient for draft, 
the parting line between cope and nowell coming 
at the top surface of the base. 

The centre marks, which were made upon the 
top or face side of the base, are the centres of the 
holes which are to be bored to receive the ends 
of the core prints, which must and will come di- 
rectly over the bottom core prints if directions 


Fias. 837 ann 87A. . CORE 


given here have been carefully followed. The 
top and bottom parts of the core prints should be 
gluedat the same time and clamped tightly in 
place with an iron clamp or in a vise. The two 
core prints are shown in Fig. 37 and are turned 
from pieces of clear dry pine of a size sufficient 
to easily finish to the required dimensions. 

Half core boxes are to be used, care being tak- 
en that the half circles are exactly the right size. 
As these are to be made in the same manner as 
the core box for the gland previously described, 


no further directions should be necessary. 

The surfaces requiring finish are marked “ ,” 
as in previous patterns, and the necessary allow- 
ance for finish and for shrinkage and draft should 
be figured out before the pattern is commenced. 

In the next article I shall describe the making 
of split patterns. These split patterns are, of 
course, dowelled, wood dowels being used for or- 
dinary small patterns. Brass dowels are unques- 
tionably far superior to wood dowels and are 


PRINTS FOR ENGINE CRANK. 


much used for fine accurate work, their superior- 
ity lying in the fact that they are always perfect 
fitting and interchangeable. The brass dowels 
can be bought from 4 in. up to ,5, in. in diameter. 
For large work brass plate dowels are very large- 
ly used, running from 2 in. to 24in. in diameter. 
Through the courtesy of the Winkley Co., Hart- 
ford, Conn., and Timmens & Chissold, Bound 
Brook, N. J., I am able to show you the accom- 
panying illustrations of peg and tube brass dow- 
els, plate brass dowels and shoulder brass dowels. 


PRINTING IN PLATINUM. 
W. MARTHUR. 


It 1s not an easy matter to convince the begin- 
ner in photography that the simplest of all print- 
ing processes, and probably the most economical, 
is the platinotype. There is a strong attraction 
to P. O. P. for the average worker of little expe- 
rience in watching the fascinating growth of the 
image. It appears to be such a simple matter to 
remove the print when the exposure is complete 
and to pass it through the various solutions. 

All this is perfectly true, and given a fair neg- 


which has not been imperfectly 


ative, paper 
stored, toning baths ,which have been properly 
compounded, and absolute cleanliness in a chem- 
ical sense, there is no obvious reason why every 


print should not be successful. Yet even the 
most successful workers reckon upon a percentage 
of failures, and in the case of beginners the per- 
centage is usually a high one. 

In the toning and fixing of gelatino chloride 
prints, the principles involved are complex and 
have not been thoroughly elucidated even by 
those who have brought great knowledge and ex- 
perience to bear upon the subject. There is, 
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therefore, the less reason for wonder that the pho- 
tographer working only by empirical rules laid 
down for his guidance and by the light of nature 
should make occasional mistakes. 

In the case of the platinotype process the prob- 
lems are simpler, and although the salts with 
which the paper is coated are easily susceptible 
to injury and require great skill in their manipu- 
lation and preparation, all this does not affect the 
photographer, who has only todeal with the pa- 
per after its manufacture. The paper is coated 
with a compound of iron and platinum salts, of 
which the iron alone is s:nsitive to light, giving 
an image of a greyish brown tint. 

When the exposed print is floated upon or im- 
mersed in a solution of potassium oxalate the iron 
salt is dissolved, and at the same moment the 
platinum salt, which is in intimate contact with 
the iron is, in those parts where the light has 
acted, reduced to the black or metallic stage, and 
is held permanently in position, being imbedded 
in the fibre of the paper. The amount of plati- 
num deposited and, in consequence, the degree 
of blackness in the image, is regulated by the ex- 
posure given. 

In the high lights, where the paper is protected 
by the denser parts of the negative, the action 
upon the iron is very slight, and the amount of 
platinum deposited is so small as scarcely to tinge 
the white paper, while in the shadows the amount 
deposited may be so great as to become solid 
black. The finely divided metallic platinum be- 
ing soluble only in aqua regia (a mixture of ni- 
tric and hydrochloric acid) and not at all affected 
by climatic influences, the image is absolutely 
permanent, as it can be destroyed only by means 
which at the same time cause the destruction of 
the paper. Properly speaking, no fixing bath is 
required, development and -fixation taking place 
simultaneously ; but a clearing bath of dilute acid 
is necessary to remove the remains of the iron 
from the paper, and until this is done the paper 
must not be placed in plain water. 

As the paper is easily damaged by moisture— 
the touch of a damp finger tip would ruin it—it 
is desirable that the beginner should purchase it 
in cut sizes. At the same time he should pur- 
chase what is known as acalcium-chloride storage 
tube. This is a canister having a false bottom of 
perforated metal, between which and the true bot- 


tom a piece of asbestos saturated with calcium 
chloride solution and dried, is stored. Calcium- 
chloride greedily absorbs moisture, and in doing 
so keeps the paper absolutely dry. The joints of 
the lid and the bottom are damp-proof, either by 
rings of india-rubber fitted to the joints in some 
patterns, or applied in the form of rubber bands 
outside the joints in others. A very efficient stor- 
age tube can be had in the “new” pattern for 
small sizes at a lower price. 

On examining the tin in which the paper is 
sent out it will be seen that the cover is securely 
sealed by the label. On cutting this and remov- 
ing the cover the true lid is disclosed underneath 
and this latter is soldered down, preserving the 
paper perfectly for avery long time. A cutter 
will be found inside the cover, and by sliding this 
as far asit will go, replacing the cover on the 
tube and turning it round with a little pressure, 
the true lid is cut out. The ragged edges left 
after cutting should be smoothed down level with 
the inside of the tube and the roll of cut sheets 
enclosed in their wrappers drawn out and. trans- 
erred to the storage tube—together with a sup- 
ply of calcium-chloride. 

The paper is as sensitive to damp as to light, 


‘and if the cover of the tube were not sealed with 


rubber bands there would be a strong possibility 
of the paper being spoiled within a very few 
hours. Properly stored the paper will keep in 
good condition for many months, but if the tube 
is repeatedly opened, the calcium-chloride should 
be occasionally examined, and if it is at all damp 
it should be removed from the outer wrapper and 
dried. This may be done by putting it upona 
piece of thin iron and placing it on the fire till all 
moisture has been driven off. Unless the rubber 
bands fit closely there is always a risk of moisture 
creeping into the tube. 

The preparations for printing are very similar 
to those adopted in printing upon any other pho- 
tographic paper, except that additional precau- 
tions should be taken against damp. It is well to 
make a point of drying the printing frames—if 
they have been used in bad weather—by storing 
them for some hours in a warm dry room, or, if 
they are wanted in a hurry, by drying them near 
the kitchen fire. Care must be taken not to over- 
heat them .or they may warp and so cause the 
negatives to break. The negatives should be dried 
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face upwards over the gas flame or in front of a 
fire till they are warm to the touch and till the 
moisture which collects on the glass side has been 
driven off. Sheets of thin india-rubber are sold 
as excluders of damp from the printing frames 
and are most useful, but these also should be dried 
before use. Spoiled celluloid film negatives from 
the negatives from which the gelatine has been 
cleaned off serve the same purpose. It is desira- 
ble that all negatives used in platinotype printing 
should be coated with waterproof varnish; not 
that there is the same risk of them becoming 
stained as when printing on P.O. P., but be- 
cause gelatin absorbs moisture, and paper which 
is printed in contact with damp negatives will 
have a tendency to give muddy prints. 

The hinged back of the printing frame having 
been removed and the negatives fitted in, film side 
upwards, the blinds in the room should be drawn, 
or the operation conducted at some distance 
from the window, as the paper is distinctly more 
sensitive to light than is P.O. P. The tube is 
then opened and one sheet of paper taken out. 
It will be noticed that the face side is a bright 
yellow, the back being white. The paper is then 
laid with the yellow side in contact with the film 
or face side of the negative and the back of the 
frame replaced and fastened down. The storage 
tube should be closed at once and the rubber 
bands replaced. | 

Practically the only thing to be learned in plat- 
inotype printing is the depth to which the image 
should be carried, but as the image is fainter in 
tint than that on a piece of print-out silver paper, 
and in a color to which the beginner is unaccus- 
tomed, a few trials will have to be made before a 
correct judgment can be formed. To acquire 
this power of judgment speedily and economically 
it is a good plan to cut one sheet of paper into 
four strips and to print these one at a time. While 
one strip is being printed the others should be 
kept in the storage tube. 

The printing frame should be placed in a good 
light, though not in direct sunlight, for the more 
quickly the prints are made the less risk is there 
of the paper becoming damp. With a negative 
of good color and reasonable density printing 
takes place very quickly. In a few minutes the 
frame should be taken indoors and one-half of the 
back opened to permit the print to be examined. 


The image, as previously stated, is of a grayish 
brown tint on a yellow ground, and all detail that 
is to appear in the finished print should be visible, 
though faintly, after exposure. If the exposure 
is judged to be sufficient the strip may be cut in 
half, one part developed and the other kept in the 
storage tube as a guide when printing the other 
strips.—Photography, London. 


CONCLUDED IN SEPTEMBER. 


REMOVING FILMS. 


A. Sodium fluoride, 6 gr; water, 4 oz. WB. 


Sulphuric acid, 6 drops; water, 1 oz. Both solu- 
tions can be used until exhausted. Place the neg- 
ative in A for a couple of minutes, then place di- 
rectly in #; after another couple of minutes 
touch the film with finger from one corner. It ' 
will soon leave the glass. 

Very good also, in the case of a broken nega- 
tive, for transferring the film on to another glass. 
In this case, place—before stripping—in 5 per 
cent chrome alum solution for half an hour. Wash 
well and proceed to strip. 


FOCUSSING CLOTH. 


Any one who has wrestled with the orthodox fucus- 
sing cloth in a high wind, will agree that it cannot be 
regarded as an ideal method of securing a well illu- 
minated image onthe focussing screen. In bright 
weather, too, when a strong light is reflected from the 
surface of the ground, and comes streaming in at 
every aperture left by the cloth, it is equaily difficult 
to determine the value of the lighting of the subject 
upon the ground glass. To obviate these troubles the 
writer has had in use for many years a bag arrange- 
ment made from a remnant of black velvet. One end 
has a piece of elastic band sewn in so that it will just 
slip over the back of the camera and remain taut. The 
other end is of such dimensions as to allow of its being 
slipped over the operator’s head. By this means all 
extraneons light is blocked out, and the image ap- 
pears with unusual brilliance upon the screen, enabling 
the worker to more accurately gauge the requisite ex- 
posure. It also permits of the image being seen dis- 
tinctly all over the plate when the lens is stopped 
down, anda better judgment is possible as to the stop 
suitable in each instance. In interiors, where the light 
is poor, it is indispensable, and no one who adopts it 
will ever return to the old methods.—Photographic 
News. 


‘What is worth doing, is worth doing well. ”’ 
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Model making, as a means of acquiring expe- 
rience along mechanical and engineering lines, 
possesses much greater value than those who 
have not investigated its possibilities are aware. 
From model steam engines, dynamos and motors 
much can be learned regarding their operation, 
which is of direct practical value when applied to 
the operation of larger machines. Recognizing 
this great practical value to readers of this maga- 
zine, it is our desire to present descriptions of 
such machines as would be interesting and valu- 
able, and we would, therefore, be pleased to re- 
ceive descriptions, together with suitable illustra- 
tions, showing what our readers are doing in this 
line. 


Do not ferget our special book offer announced 
in the July issue. To any one sending us $1.25 
we will send AmarEuR Work for one year and a 
copy of either Norrie’s “ Induction Coils” or 
The first 
is a book of value to those interested in coil con- 


Avery’s “A BC of Dynamo Design.” 


struction, and the second gives much valuable 
and useful information for builders of small dy- 
namos or motors. 


Attention is called to our new department, 
“ Handy Hints for Amateurs.” Contributions to 
this department are solicited that it may be made © 
of as much practical value as possible. 


Those who have recording to dv or writing of arti- 
cles for publication will be interested in the following 
table of abbreviations, which is sent out by a commit- 
tee appointed by the American Institute of Engineers: 


Name Abbreviation. 
Inches in, 

Yards | yd. 

Miles spell out. 
Pounds Ib. 

Grains gr. 

Tons spell out 
Gallons gal. 

Metres m. 
Millimetres mm. 
Centimetres cm. 
Kilometres km 
Kilogrammes kg. 
Grammes g. 
Milligrammes mg. 
Kilogramme-metres kg-m. 
Metre-kilogrammes m-kg. 
Seconds sec. 
Minutes min 

Hours hr. 

Linear Lin. 

Square Sq. 

Cubic cu. 

Per spell out 
Fahrenheit Fahr. or °F. 
Centigrade cent. or °C. 
Percentage per cent. 
Volts spell out. 
Ohms spell out. 
Watts spell out. 
Kilowatts kw, 
Kilowatt-hours kw-br. 
Amperes spell out. 
Brake horse power b. h. p. 
Electric horse power e. h. p. 
Indicated horse power L, hii ps 
British thermal units B.. t.' Us 
Gramme-calorics g-cal. 
Kilogramme calorics kg-cal. 
Magnetomotive force m.m.f. 
Electromotive force e.m.f. 
Revolution per minute rev. per min. 
Circular mils cir. mils. 
Miles per hour per second miles per hr. per sec. 
Candle-power oD, 

Watts per candle.power watts per cp. 
Mean effective pressure spell out. 
High pressure cylinder spell out. 


Diameter spell out. 
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JOINTS IN WOOD2WORKING. 


FRANCIS L. BAIN. 


II. The Matched Joint. 


Having given proper consideration to the ex- 
tensively used glue or butt joint, we will next 
give our attention to the splined or keyed joint; 
also the matched or groove and tongue joint. Of 
the two named the splined is more desirable, 
everything considered, particularly because there 
is RO unnecessary waste of material, as with the 
groove and tongue. For example, suppose it is 
desired to join several pieces of some valuable 
wood together with as little waste as possible and 
it is necessary that each piece (only 3} in. wide 
in the rough) shall finish 3 in. wide when glued 
up. By referring to the illustration it can be 
seen that A (the splined) could easily be made to 
conform to the specificd measurements, while B 
(the groove and tongue) would need so much 
more extra width from which to form the tongue 
on one edge, that it would be impossible to joint 
up the stock properly and tongue it and retain the 
specified width. Aside from the reason just giv- 
en, it is a well known fact among cabinet-makers 
and woodworkers in general, that a tongue or 
spline formed of a separate piece of wood is much 
stronger than a tongue formed on the edge of one 
of the pieces to be joined together. 

The relative value of these joints being appar- 
ent, we will take up the construction of the 
splined joint, first calling attention to one rule 
which always governs the making of a splined 
mortise and tenon, or groove and tongued joint, 
namely :—The key, spline, tenon or tongue, as 
the case may be, should always be just one-third 
of the thickness of the stock of which it forms a 
part. Hence, having prepared the various pieces 
exactly as if making a butt joint, a groove should 
be made in all joint edges which shall be twice as 
deep as it is wide, then the outer corners of each 
groove should be rebated or lightly planed off, as 
illustrated at C, to allow an easier entrance for 
the spline and to preclude any possibility of an 
imperfect joint from raised edges. Then the 
splines should be carefully planed up, preferably 


from a harder wood, so they will just fit in the 
groove snugly, without any looseness or play. 
When properly fitted apply a thorough coating of 


A> Showing S"exposure after 
jointing Yea ‘roo vireg stock 
only 34 wide in the rough. 


L 


B-Showing wmposstbility 
of obtaining.3 "exposure under 


same conditions as above. 


<s SSS 


C-Splined joint rebating atx. 


VAIoG- 
D-Matched jaunt masking at a. 


thin glue to both grooves, also tothe joint edges, 
then fit the spline carefully into one groove, place 
the piece of stock in avise, spline uppermost, and 
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placing the second piece of stock over the spline, 
groove downward, carefully face the pieces to- 
gether, applying cabinet-makers’ clamps after 
the united pieces have been properly aligned. 
When making this, as well as other joints, be 
careful to avoid the mistake so common to a great 
many workmen, sandpapering surfaces which are 
to be glued together, as satisfactory results are 
never accomplished in this way. 

The groove and tongue joint are made similar, 
in some ways, to the splined joint. A plow plane 
is used for grooving the board for the latter, 
while matching planes should be used for the 


former. After the matching has -been properly 
done a bead is often moulded on the face side of 
the stock, just behind the tongue, to mask the 
joint, as shown at YD. The glueing process is 
practically the same as with the splined joint, ex- 
cept that the tongue is fixed instead of moveable. 

If very many pieces of stock are to be joined 
together by either method, 1t is advisable to cleat 
across one side or the otherin order to prevent 
buckling of the various pieces, which is sure to 
occur if they are subject toany weight or pres- 
sure, unless they are properly backed up or se- 
cured in some other way. 


TOOL MAKING FOR AMATEURS. 


ROBERT GIBSON GRISWOLD. 


3 ie 


The art of tool making is one most valuable to the 
amateur worker, and should be practised whenever the 
opportunity presents. There are many special tools 
needed by the amateur that cannot be obtained in 
stores, and to have them made would entail quite an 
expense. Those that can be obtained are often very 
expensive and sometimes of inferior grade. 

As tothe selection of the steel,this is best deter 
mined by the use to which the tool is to be put. For 
instance, it would be a waste to usea high-priced 
steel such as Musket, Novo or Jessops for tools like 
centre punches, while for small, delicate tools whose 
use requires great care and delicacy of touch, the very 
best grades of tool steel should be used, as they last 
indefinitely. , 

Of the many grades of tool steel, the ordinary rolled 
bar will do for the heavy tools, but for lathe tools the 
better grades should be used. These are generally of 
such composition as to requirea special treatment 
other than the simple water hardening process. The 
treatment of each steel will be taken up as its use is 
spoken of later on. 

The ordinary tool steel, commonly spoken of as a 
high carbon steel, is best for making special shaped 
tools, as it submits readily to forging and can be read- 
ily worked with a file to shape before hardening and 
tempering. Under this head would come special form- 
ing lathe tools, dies, punches, etc. Whenever it is 
necessary to work the tool to shape by filing or turn- 
ing, a steel of this class must be used, as grinding is 
the only operation that some of the special steels will 
submit to other than hammering while hot. 

In the case of ordinary lathe tools, which are forged 
to shape and finished on an emery wheel, any of the 


Kinds of Steel, — Forge for Tool Making, — Set of Useful Punches. 


special steels may be used, many of them being self- 
hardening, or air-hardening. These tools must not be 
hardened in water, as they will not stand it, generally 
cracking off completely, or else so far that the first 
touch breaks off the edge. 

As a necessary requisite in tool making is a good 
heating furnace. this will be described first. In it all — 
operations for forging, hardening or tempering may be 
easily performed. A coal flre is sometimes useful, and 
perhaps necessary for large pieces, but as the amateur 
rarely has such large tools to make, the gas forge here 
illustrated is far more cleanly, convenient and quicker. 
Its greatest advantage is the control feature. It may 
be made as hot as necessary, or just a low red heat may 
be maintained for a long period. It is free f10m disa- 
greeable odors and noxious fumes, and the work may 
be seen at all times, which is practically impossible in 
a coal fire. 

The illustration, Fig. 1, shows the furnace complete. 
The heater is an ordinary gasolene torch, such as is 
used by electrical repairmen and painters. The entire 
outfit should stand in a hollow tray of wood lined with 
asbestos paper tin. thick, both on the bottom and 
sides. 

The oven of the forge is made of fire-brick 14 in. thick. 
The bottom and top bricks are each 7x12}x1} in.; 
the two sides 3x12x14 in. and the ends 3x4xli in. One 
of the end bricks is trimmed to fit the end of the fur- 
nace over and act as a door. The four uprights or 
corner pieces are made of $x? in. angle iron, which 
also serves for legs. One end, lower, of each leg is 
split and a foot turned over to serve as a lug to screw 
to the base. The other side of the split end is cut off. 
Through holes drilled in the angles, + in. rods, threaded 


AMATEUR WORK 


at the ends and provided with nuts, pass and support 
the oven, as well as bind the bricks together. The top 
brick has a2 in. hole cut in it near the front for the 
escape of the gases, while the lower brick has a simi- 
lar hole at the rear for the entrance of the flame. This 
hole is covered by a pipe made of tire clay and baked, 
the section of which is shown at Fig. 1, d. A few holes 
or groovesmay be cut inthe under side of the brick, 
which will serve to give a hold for the plastic clay bc- 
fore this pipe is baked on. 


have it cast in iron, if steel cannot be had. The foun- 
dry will chill the face if asked. A good hammer and 
two pairs of tongs will be sufficient at first. A bucket 
of water should stand beside the furnace, as wellas a 
small bucket of brine (salt water) and a can of fish oil 
for use in tempering. 

Since the ordinary carbon steel presents less difflcul- 
ty in working than the other varieties, we will consider 
its use first. In heating any steel, be careful not to 
For forging, only a 


over heat it, which is easily done. 


A small sheet iron shelf or hearth is fastened to the 
front as shown at b. The small door brick,c, is provided 
with a loose wooden handle which is inserted in a hole 
in the brick, an iron pin 2 in. in diameter having been 
driven into the handle for this purpose. Two pecp 
holes are also bored in this cover through which the 
progress of heating may be observed. This door 
should fit loosely so that it will not bind when heated. 
Fire-brick can be readily cut with an old saw, and 
holes may be drilled with an old iron file fastened at 
one end, hardened and ground like a flat drill; this 
drill can be held in a bit brace. 

Some small pieces of fire-brick should now be cut, 
upon which tools may be rested while heating, say 24x 
1xlin., and a few 24xlxl4 in. These serve to hold the 
work off the floor sothat it can be heated evenly all 
around. When a high temperature is required for 
forging, the piece may be placed over the hole in the 
rear where the flame will strike it direct. 

An anvil snould be provided nearby upon which the 
hammering can be done. While a heavy block of 
steel, mounted on a post planted n the ground, forms 
a fair anvil, it is better to make a pattern of wood and 


bright red heat is necessary forsmall tools. Too high 
a temperature burns the steel, and no subsequent treat- 
ment will repair the damage. 

A good preliminary lot to work on will be a set of 
centre punches. These punches are almost constantly 
in useand should be well made. It seems to be a com- 
mon opinion that almost any piece of round steel 
ground to a point will do for a centre punch, but with 
careful workers such is not the case. The set should 
comprise the following:— A heavy punch for solid, 
hard pieces, and in starting alarge drill; it should be 
at least 2 in. diameter, with a conical point about 2in. 
diameter at the base, as shown in a, Fig. 2; punches b 
and c, which are used for lighter work, and punch d, 
which is used only in laying off work. Accurate work 
cannot readily be laid off with a thick punch, owing to 
its hiding the intersections of the lines. 

Many punches are turned from the rod and hardened 
without any forging, but the more work put into the 
steel at the working point the better will beits grade. 
Its grain will be finer and the working edge will stand 
up in service far better. 

After the punch is forged to shape, heat the point to 
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a dull red and instantly plunge the point only into the 
brine bath, immersing it about }in. When cold, or at 
least black, rub a bright spot thereon with a piece of 
emery cloth tacked to a flat stick, and then hold in the 
light until the heat in the stock of the punch begins to 
color the bright spot a straw yellow. At this point 
plunge the entire punch into the water and move it 
about until cool. Should the heat remaining in the 
punch be insufficient, lay the body of the punch over 
the top hole of the furnace and draw the color to that 
mentioned above. It must be remembered, however, 
that all work on each punch, except grinding the 
point. must be done before hardening, so each should 
be finished with file and emery cloth before harden- 


ing. 
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It is upon the property possessed by steel of taking 
on certain colors at different temperatures that tem- 
pering depends. A steel may be made extremely hard 


in water, but it would be so brittle that the first blow 


would crack the point off completely. Upon reheating 
the hardened piece to a definite temperature, indicated 
by its color, this hardness is reduced and the tool is 
thus graded in its degree of hardness to suit the work 


upon which it is to beused. A listis given below 


showing the various colors and corresponding temper- 
atures that are used in tempering various tools. 

In Fig. 2 is also shown a set of punches very useful 
in general work. Punches e, /f, n andi are for starting 
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or driving pins, bolts, ete.; g is a square end punch 
often found useful in corners and in special work. 
Punches j and k are for driving pins through holes 
where a taper end punch would get stuck; / is an off- 
set punch often used when it is impossible to reach 
with astraight one,and m is very handy in bending 
the end of a pin so as to make it hold, similar to rivet- 
ing. Hammers often bruise the work, especially in 
close quarters. The head should always be kept 
slightly round, which prevents ‘‘brooming’’ and _ less- 
ens the liability of an injured hand froma glancing 
hammer blow. 

In hardening and tempering, only the points should 
be hardened and the temper drawn so as to leave the 


stock of the punch soft and ableto withstand blows 


without breaking. Always grind the points to shape 
after hardening and exercise care notto burn the thin 
edge on an emery wheel. When the edge of a tool 
blues, it shows that the steel has lost its hardness at 
that point and should be ground down until hard metal 
is reached. 

Below is given a table of colors and temperatures for 
tempering, and the tools whieh are tempered at each 
particular color. These colors always refer to the col- 
or at the workiaog point, and the color must ‘‘crawl’’ 
from the body toward the working edge. This insures 
the hardness decreasing in an even gradation. 
TABLE OF COLORS AND TEMPERATURES FOR TEMPERING. 

Color. Temp. Tools. 

Very pale yellow 450° F. Scrapers for brass, steel-en- 
graving tools, slight turn- 
ing tools, hammer faces, 
planer tools for steel and 
iron, ivory and bone cutting 
tools, wood engraving tools. 
Milling cutters. wire draw- 
ing dies, boring cutters, 
screw cutting dies, taps, 
punches and dies, pen 
knives, reamers, haif round 
bits and chasers. 

Stone cutting tools, gouges, 
hand-plane’ irons, twis® 
drills, flat drills for brass, 
wood boring cutters, drifts. 
Edging cutters, augers, 
dental and surgical instru- 
ments, cold chisels_ for 
steel. 

Axes, gimlets, cold chisels 
for cast iron, saws for bone 
and ivory, needles, firmer 
chisels, cold chisels for 
wrought iron, hack saws, 
framing chisels, circular 
saws for metal, screw-driv- 
ers, springs, saws for wood. 


Straw yellow. 460° F. 


Brown yellow. 500° F. 


Light purple. 530° F. 


Dark purple. 550° F. 


Dark blue. 570° KF 
Pas." 610° F, 
Blue, tinged green. 630° F. 
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A few don’tsforforging, hardening and tempering. 

Don’t hurry. 

Don’t strike too hard. 

Don’t overheat the steel. 

Don’t heat the steel too quickly. This heats the out- 
side and not the centre. 

Don’t hammer hard when the heat falls below dull 
red. Use light taps then in finishing. 

Don’t allow the red hot steel to ‘‘soak’’ in the furnace. 


- Don’t use two heats where one will do. 

Don’t harden the tool where it is not needed. 

Don’t have tools too hard. Itis easier to resharpen 
a dull tool than to reforge a broken one. 

Don’t hold the tool stillin the bath. Move it con- 
stantly, except where hardening only the point. 

Don’t forge too thin an edgeon a tool. Make'the 
cutting edge on a grindstone or emery wheel. 

The following article will treat of lathe tools. 


SOLDERING. 


H. M. CHADWICK. 


Il. Using Bunsen Burner and Blow Pipe. 


The Bunsen burner and the blow pipe are needed by 
one who would become proficient in the art of solder- 
ing. A cheap andsatisfactory Bunsen burner may be 
constructed as follows: 

Make a small box of the size shown inthe sketch 
and fit it with a hard wood cover. This kind of wood 
is burned much less readily by hot solder than pine or 
whitewood. Poura quantity of molten lead into the 
bottom of the box, being careful that the lead is not 
heated much above the melting point, as it will burn 
the wood if too hot. A handful of shot or iron filings 
may be used in place of the lead, the object being to 
weight the burner so that it cannot be easily over- 
turned. A and B are pieces of umbrella tube, Cis a 
piece of iron or brass pipe about } in. outside diame- 
ter, D and E are pieces of brass or iron, and are drilled 
to admit tubes A and B. Brass should be chosen by 
anyone not having a lathe, asit can be drilled with a 
twist drill, held in a bitstock. The position of D, 
which enters the pipe, C, should be turned or filed to 
a good fit. The small holein Dis about 1-32 in. di- 
ameter, and should be central with the pipe, C. Drill 
four 3-16 in. holes in pipe C, near the bottom, for the 
admission of air. ) 

Solder all joints as noted in the sketch. This can be 
readily done with the soldering iron,‘carrying out the 
directions of the first article in AMATEUR Work for 
July. ° | | 

Bore a hole in the side of the box to admit pipe <A, 
and also one in the cover to fit closely around C. Mix 
enough plaster of Paris to fill the box, and pack it 
tightly around the base of the burner. Scrape it off 
flush ontop and nail down the cover. The Bunsen 
burner is to be connected to an ordinary gas-burner 
with a piece of rubber hose. The blow-pipe is a neces- 
sary tool to be used in connection with the Bunsen 
burner. It is well to buy this article, as the manufac- 
tured ones are lighter and better than any that the 
amateur can make. 

To produce a blast flame, put the large end of the 
blow-pipe in the mouth and turn it so that the small 


orifice points horizontally, quite close to the Bunsen 
tlame and at a point about two-thirds of the distance 
from the base to the peak. Blow steadily, using the 
mouth as an air reservoir. After a little practice it 
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BUNSEN BURNER. 
SECTIONAL ELEVATION, 


will be found that aircan be taken into the mouth 
with the tongue independently of the act of breathing, 
and that a steady stream of aircan be forced from the 
blowpipe. | ith 

The flame thus produced will be seen to consist of two 
portions, one within the other. The inner is called the 
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reducing flame. It is the hotter of the two and is the 
one which should be applied to the article to be 
heated. The outer is called the oxidizing flame ; it 
will change to an oxide any piece of metal placed in it. 
The application of the reducing flame to metallic ox- 
ides will free the oxygen, leaving the metal with 
which it has combined. 

The flame of the Bunsen burner is of the same na- 
ture as the blast flame, but it is not so hot and power- 
ful. since the air mixture is caused by the natural 
draft through the holes in the base of the burner. 

Suppose we wish to solder together two small wash- 
ers in order to get one of double thickness. In this 
case the blowpipe will not be needed. Clean each 
piece carefully and brush on one side with flux. Cut 
a small piece of solder from the stick, place it on one 
of the washers and hold this in the Bunsen flame with 
a pair of pliers. The solder will melt and run all over 
the washer in a thin film. If too much solder has been 
used, brush off the surplus before it can harden. 

Now hold the two washers with the trimmed sides 
in contact, inthe flame, pressing them together with 
pliers or hand vise until the solder is thoroughly 
melted and the surfaces appearto adhere. Remove 


them from the burner, keeping up the pressure on the 
pliers until the solder has set. Clean the bits of solder 
from the edges with a file or scraper. If the job has 
been well done only a thin, silver line will mark the 
joint. 

Pieces to be soldered together that cannot be held 
with pliers or hand vise should, it possible, be wired 
into position, or, if wiring is impracticable, press 
them into a mass of adhesive substance made of plaster 
of Paris and clean sand mixed half and half with water, 
of course leaving exposed the parts to be soldered. 
Sometimes putty will answer this purpose. Again, 
certain articles may be held by nailing themtoan as- 
bestos covered wooden block or piece of pumice stone. 
Whatever method is used, all contact surfaces of any 
size should be thoroughly tinned before fastening. 

It is convenientto have the burner connected to the 
gas supply by a long hose so that it can be held in the 
left hand and moved to any convenient angle, while 
the blowpipe and blast flame are directed with the 
right. The flux may be removed from soldered articles 
by boiling them a few minutes in weak sulphuric acid. 

To use the blast flame successfully only requires 
practice as the solder follows a clean joint very readily. 


HOW TO MAKE ELECTROTYPES. 


S- R. BOT TONE. 


The enthusiastic amateur who has succeeded in pro- 
ducing some of the beautifully artistic work of which 
the lathe is capable, or who hasin his possession a 
coin or medallion from which he requires to take a du- 
plicate, will be pleased, and agreeably surprised, by 
the charming results that can be obtained by repro- 
ducing these in copper, by electro deposition. The 
process is at once simple and inexpensive, and bya 
little ntodification can be used to give reproductions 
either precisely similar to the original ones or ones in 
which the reliefs and depressions are reversd. Asthe 
latter, in ornamental turned work, are very effective, 
we shall describe the method of obtaining these first. 

The operator will provide himself with two or three 
good ‘‘dry cells’’. A convenient size measures 6x2’’, 
He wil] also require a saturated solution of sulphate 
of copper (blue vitriol), which he can make up by pour- 
ing one quart of boiling water on one pound of copper, 
stirring frequently with a stick or glass rod until cold. 
The solution should be made up ina glazed earthern 
vessel. When quite cold about one and a half fluid 
ounces of oil of vitriol should be added to the blue 
fluid, in a fine stream, with constant stirring. The ad- 
dition of the oil of vitriol will cause the solution to get 
hot. It must be allowed to cool, when it may be 
placed ina stoppered bottle ready for use. Several 
discs of thin sheet copper (about 1-16’ thick) of vary- 
ing diameters, according to the size of the work to be 


reproduced, will aiso be needed, andto the edge of 
these (which are called ‘‘ anodes’’) is to be attached a 
wire by drilling a hole near the edge of each disc and 
inserting therein one end ofa 10’’ length of No. 16 
copper wire and burring it over the plate by hammer- 
ing. This makes good contact wtthout soldering, 
which is to be avoided. The next requisite is a rather 
deep, flat-bottomed, circular, well-glazed earthenware 
dish. A soup-plate will answer very well, unless the 
objects to be copied are very large, in which case one 
of the square white earthen dishes used by photograph- 
ers, wherein to wash their prints, may be used. Two 
or three yards of No. 18 or No, 20 bare copper wire will 
also be required for the purpose of conrecting up the 
wooden ornamental turned work to the negative pole 
of the dry cell. 

Being provided with the necessaries, the operator 
selects the turned work which he desires to reproduce 
in copper, and brushes over the worked surface with a 
paste made of good fine plumbago (blacklead) anda 
little water. The brush made use of must not be so 
hard as to mark or in any wise deface the delicate 
tracery of the original; but, on the other hand, it must 
be sufficiently firm to enable the operator to get upa 
brilliant, metallic-looking surface like that of a well- 
polished stove. For convenience of future reference 
we will call this black-leaded surface ‘‘the front ’’ of 
the mould (technically termed the ‘‘cathode’’). The 
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purpose of performing this operation isto render the 
wood, which would not otherwise conduct electricity, 
conductive on this surface. It must be borne in mind 
that wherever the blacklead has been applied there 
will the copper be deposited. Hence, to prevent waste 
of battery power, copper and time, care must be taken 
not to carry the blackleading too far up the sides of 
the work. A little way up it must reach, soasto en- 
able a good contact to be made with the wire, which 
will afterwards serve to connect it to the negative pole 
of the dry cell. The best way to effect this is to take a 
strip of paper and roll it tightly round the sides of the 
work, leaving about }”’ bare all round near the front 
of the mould. Holding this tightly in the left hand it 
will be easy to blacklead and polish the edge as well 
as the front without encroaching too far up the sides. 

When this has been satisfactorily effected, the paper 
strip, which served as a guard, can be removed. Now, 
taking a piece of the No. 18 or No. 20 bare copper and 
gripping one end inthe vise, he will wind ‘t two or 
three times round the blackleaded edge of the work, 
so as to grip it firmly and make good electrical contact 
with the blacklead under it. The extremeties of this 
wire are brought together and twisted tightly, so that 
the coils may not loosen. The wire should now be cut 
off at a distance of about 10’’ from the work, and bent 
upwards at right angles to the front of the mould. An 
anode is now selected, having a diameter as nearly as 
possible that of the front of the mould. (This wire, so 
far as it will be immersed in the copper sulphate solu- 
tion, must be painted over with a little Brunswick 
black, otherwise it will be eaten through bythe solu- 
tion.) The other end of this wire must then be clamped 
under the terminal aflixed to the carbon (or positive) 
pole of the dry cell and then bent twice at right angles 
in such a manner that the anode can lie flat at the bot- 
tom of the dish, which must be placed near the dry 
cell. The dish should now be filled to a height of 
about 1” to 14’ from the bottom, with the copper sul- 
phate solution prepared as directed. The work to be 
copied is now attached, by its slinging wire, to the zinc 
(or negative) pole of the dry cell, and the wire so bent 
that the front of the mould if immersed in the solu- 
tion as faras the wire binding extends or, say, fora 
depth of about }’’. It should lie perfectly horizontal, 
facing but not touching, the anode, at a distance of 
about #/’ to 1 from its surface. In immersing the 
mould, care must be taken to avoid air bubbles, and 


this can be done by letting down the front of the. 


mould, somewhat tilted. so as to allow any air bubbles 
to escape; the wire can afterwards be straightened to 
cause.it to lie horizontally. Great care must be taken 
that good metellic contact is made between the two 
wires aud their respective dry cell terminals, and also 
that no contact occurs, either between these two wires 
on the one hand or between the mould and the anode 
en the other. Afterthus connecting up, the front of 
the mould should be allowed to remain in the solution 
for about fifteen minutes. It should then be examinea 
in order to judge of the success of the work. 


If the binding wire shows that it has received a rosy- 
pink deposit, beginning to extend to the edge and 
creeping round to the front of the mould, allis going 
well—the current is of the right strength; and if the 
mould be carefully replaced in the solution, the termi- 
nal contact being maintained tight and good, it will be 
found that after ten or twelve hours’ immersion the 
entire surface of the mould will have received a deli- 
cate coating of copper. To get a layer 1-16’’ thick it 
may be needful to continue the operation for three or 
even four days, or even to replace the dry cellbya 
fresh one, according to the size of the mould. But if 
on examination, it is found that the surface of the 
binding wire and of the front of the mould are coated 
with a ruddy brownish mud, tending to fall to the 
bottom of the dish, and especially if bubbles of gas 
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form on aud round the mould, it is a sign that the cur- 
rent is too strong. In this case it will be necessary to 
remove the anode further away from the front of the 
work, or even to insert a ‘‘ resistance’ in the shape of 
a foot or two of No. 36 iron wire between the anode 
and thecarbon terminal of the dry cell. When itis 
considered that the copper deposited has attained suf- 
fiicient thickness, the mould should be removed from 
the sulphate of copper solution, the wire detached from 
the dry cell and the mould washed for some time in a 
stream of running water, after which it should be 
slung up by its wire todry thoroughly ina warm 
place. When the work is quite dry the binding wire 
is untwisted and the wire carefully unwound from 
round the edge of the work. If the copper deposit 
is very thick at these points it will be advisable to 
file it down cautiously all round, so as to avoid break- 
ing away any of the copper deposited on the front. 
Having thus filed away any copper that may have ex- 
tended round the edges of the work, the front of the 
mould should be held for a few seconds before a clear 
fire so as to warm the coppercoating. This will cause 
it to expand slightly, after which, by cautiously push- 
ing with the fingers from the back of the mould, 
the copper coating or ‘‘electrotype’’ can be easily 
detached. It may then be washed and brushed 
up witha soft nail brush and soap and water; or 
it may be ‘‘ bronzed’’ with blacklead or lacquered, 
if it is desired to preserve the beautiful surface it pre- 
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sents when first detached from the mould. The work 
or mould, if soiled with blacklead, may be cleaned 
with a soft tuoth brush moistened with benzine. It 
may be necessary after this to brush up with soap and 
water, using a fresh, clean brush. 

When it is desired to produce a facsimile of the arti- 
cle to be copied a trifling modification must be made 
inthe manipulation. This consists essentially in pre- 
paring, first, a wax mould or cast from the original, 
from which mvuuld the copper electrotype is produced. 
To this end take a strip of paper long enough to 
make four or five turns round the sides of the object 
tobe copied. This must be bound round the edge so 
as to extend up above the face of the work to a height 
of nearly half an inch, and tied tightly round the 
sides. The whole should now be laid on a flat table 
face upwards. Sufficient good beeswax to cover the 
face of the work to a depth of about 2’’ is now melted 
ina perfectly clean pipkin orladle. The surface of 
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the work and the inside of paper binder are now heav- 
ily breathed upon so as to prevent the wax adhering, 
when the melted wax is immediately poured in to a 
depth, as we have said, of about 2’. The mould 
shonld now be allowed to stand for an hour or two to 
setand harden thoroughly. The paper binder is then 
removed, the wax mould pulled off and three or four 
turns of No. 20 wire bound round the edge, the surface 
and the edge of the mould carefully blackleaded with 
a very soft camel’s-hair brush. It will not be advisa- 
ble to wet the blacklead, but, using fine powder, 
breathing on the mould will suffice to render the sur- 
face sufficiently adhesive to take a good polish. The 
blackleaded mould is now to be treated precisely as 
reccemmended for the reversed facsimile. At Fig. 1 is 
shown sectionally the proper position and connections. 
of dry cell wire to anode, depositing dish, mould and 
wire from mould to negative pole of cell. 
Engineering World, London. 


THE HIGH TENSION ENGINEER. 


A paper read by T. M. Lincoln before the 13th. convention of the Canadian Elecirical Association. 


There aretwo schools in which the electrical engi- 
neer may receive his training, but only one in which 
he must receive a course before he can be called a high 
tension engineer. Those things which are learned in 
the schools equipped wlth professors and.laboratoiies 
and mathematical text books must be supplemented 
by the things which can be learned only in the school 
of experience. These two schools are quite different 
in method. The college instructs in theory and in 
those methods of doing things which have become 
standard by universal adoption. The college teaches 
positive knowledge. Inthe school of experience, on 
the other hand, one is more apt to learn how not to 
do it, and by the elimination of the unsuccessful, ar- 
rive at the goal of success. The knowledge gained by 
experience is more often negative. 

Put to the fresh college graduate the problem of the 
amount of distance to be left between the conductors 
of a high tension transmission line. His answer will 
involve, most likely, the jumping distance of the vol- 
tage to be used, the length of span, the sag, and per- 
haps a liberal factor of safety., It is experience only 
that will show that his premises are wrong and that 
the equation to determine spacing of high tension 
wires depends very little on the voltages to be carried 
and almost entirely on such little things as the aver- 
age length and ohmic resistance of cats, the spread of 
wing of owls and cranes and eagles, and the average 
length of scrap baling wire, together with the strength 
of the average small boy’s throwing arm. 

The college graduate enters prectical work invaria- 
bly feeling that the great danger of his work lies in 
his liability of receiving a shock from the high tensicn 


conductors. Not until he has had experience with ac- 
cidents of an electrical nature does he learn that it is 
the danger of being burned he has to fear more than 
the danger of shock. My own experience, and | think 
it will be checked by the large majority of those in a 
position to know, has beenthat the number of electri- 
cal accidents in which the victim has been injured by 
burning is incomparably greater than the number 
from shock. , 

The graduate has learned how to make accurate 
measurements of power. He finds after he has ‘‘ been 
uv against it’’ that it is easier to measure power accu- 
rately than itis to persuade the customer that his 
power is being accurately measured. 

The man fresh from the college laboratory enters his 
practical duties with the idea that rubber is one of the 
best insulators thatexists. It is not until he has seen 
rubber insulation break down in the most unaccounta- 
ble manner that he finds that rubber asa high ten- 
sion insulator is extremely treacherous. The deterior- . 
ation of rubber insulation is probably due to chemical 
reactions on the rubber induced by the brush dis- 
charges, which are in turn caused by the high voltage 
of the conductor. , 

The newly made graduate usually has a high opin- 
ion of efficiency and can calculate the economy of a 
transmission to an excessively small fraction. When 
he becomes responsible forthe operation of a trans- 
mission line, however, it does not take him long to 
find out that efficiency is a vanishing quantity when 
compared to continuity of operation, and that econo- 
my is nut to be considered as being in the same class 
as good service. 
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The technical graduate, in short, may have knowl- 
edge in plenty, but his wisdom is to come. 

Itis furthest from my thoughts to cast any slur 
upon the technical graduate. I look back upon my 
own course in electrical engineering and feel that it is 
the most valuable asset I ever possessed. The techni- 
cal course is the best of foundations, but itis only a 
foundation. Theend of the college course is rightly 
called ‘‘Commencement.’’ The great advantage of 
the technical education is that it gives the man proper 
equipment for overcoming the difflculties with which 
his experience is bound to bring him into contact. It 
gives him, as nothing else will, the power of initiative 
—that most valuable quality that a high tension engi- 
neer can possess. There is nothing like the college 
education to equip a man for making every accident a 
lesson in ‘‘how not to do it,’’ and every failure a step- 
ping stone to success. 

eae for instance, the recent accident to the Niag- 

ra plant, in which a fire destroyed the cables on the 
bri ge connecting the power house with the trans- 
former house. The lesson to be drawn from this acci- 
dent—so plain that he who runs may read—is that 
where many cables are run together, extreme precau- 
tion should be taken to protect against danger of fire. 
Before the occurrence of this fire there was little sus- 


picion that the insulation of cables when lead covered 
or protected by fire proof braid—as was the case at 
Niagara—is sufficient to maintain so fierce a blaze 
without the aid of some other combustible besides the 
insulation. One accident of this kind should suffice, 
not only for the Niagara Falls people, but also for any 
others who have occasion to run many cables together. 

The art of long distance transmission as it exists to- 
day is the result of the accumulated experience of all 
those who had to do with transmission work. And the 
process of accumulation is still going on. Those men 
who today are designing and operating transmission 
plants are the moulders of the art. Their expedients 
for improving service or reliability or for cheapening 
cost are noted, and when successful have their influ- 
ence on future installations. 

The high tension engineer, no less than the man in 
any other department of human endeavor, may find in 
failure the way to better things. It was Roosevelt, the 
strenuous, who gave utterance to the sentiment that 
absence ot failure accompanied only lack of effort. ‘*The 
uses of adversity are sweet,’’ and the engineer may 
well heed the words that Shakespeare puts into the 
mouth of the Duke, who, exiled to the forest of Arden, 
finds ‘‘ tongues in trees, books in running brooks, ser- 
mons in stones, and good in everything.”’ 


A SENSITIVE GALVANOMETER. 


A sensitive and well-made galvanometer may be 
used for a variety of purposes. Not only may it be 
used for the testing of resistances, both high and low, 
but by the use of a proper shunt may be used to meas- 
ure strong currents, and by the use of a high series re- 
sistance may be used to measure the voltage of an elec- 
tric circuit. An old telephone generator furnishes ex- 
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Fig. 1 


cellent magnets for the construction of such a galva- 
nometer. A magnet which the writer secured from 
such a source measures 6ins. in length and is made of 
steel, which is 4 in. by in. The more powerful the 
magnet the better will be the results. Its dimensions 
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DETAILS OF GALVANOMETER. 


may vary somewhat from the one used in the following 
paper, but the reader can easily modify his instrument 
to suit his needs. 

A bottomless box with a glass top will be required, 
mounted upon a base board, the whole being suited to 
be screwed to the wallas shownin Fig. 2. This box 
is Tin. by 13 in. outside measurement, and 44 in. deep. 


( Not to scale. ) 


The base board should be 154 in. by 84ins. The box 
is secured to the base board by two hasps, one on each 
side, two or three dowel pins helping to hold the box 
from slipping. This method of securing the box is 
adopted so that the case may be easily removed, giving 
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access to the working parts of the instruments inside. 

The magnet used being § in. wide, two pieces of iron, 
shown at P, are made for pole pieces. These are in. 
square and 1{ in. long, and have bored in them two 
holes 4 in. in diameter, through which are to pass 
screws to secure them in place. Secure the magnet 
firmly to the base board, its poles being 94 in. from the 
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bottom and at equal distances each side of the centre 
line. A block of wood at each side of the magnet, an- 
other at the bottom, and two clamps—one at each side 
—ought to secure the magnet firmly in place so that it 
cannot slip. Then screw the pole pieces into place, 
taking care that they rest firmly against the inner 
poles of the magnet. This will leave 17-16 in. of 
clear space between the poles, if the dimensions given 
have been followed. If the magnet used has dimen- 
sions differing from those given at M (Fig. 1), allow- 
ance will have to be made inthe pole pieces so as to 
leave the proper space between them. 


(FENERAL ARRANGEMENT. 


In the exact centre of this spaceis to be secured an 
iron cylinder, shown in Fig. 2, and also at Cin Fig. ae 
This is 1$ in. long and 2 in. in diameter. It is to be 
fastened to the base board by a screw passing com- 
pletely through it. This should leave a clear space of 
1-32nd in. on each side of the cylinder. It is well at 
this point to take a very small, sharp chisel and cut 
two grooves in the base board, these grooves being ex- 
tensions backward of the spaces between the poles and 
the cylinder on each side. These grooves are neces- 
sary in order to allow the coil shown in Fig. 2 to swing 
freely in either direction without striking the back 
board. 

Take next a piece of the thinnest copper procurable. 
It should be very thin in order to be light and to take 
up as little space as possible. From the sheet copper 
make a frame such as is shown at F (Fig. 1). It is rec- 
tangular in shape and measures 2 in. by $ in. inside, 
and 24 in. by 12in. outside. Its width is} in. As 
shown in the side view at K, itisa frame with the 
edges bent up so astoforma deep groove running 
around the face of the frame for holding a coil of fine 
wire. Where a frame overlaps it must be neatly sol- 
dered. At the corners the turned up edges will be cut 
away, but this willdo no harm. Line the slotin this 
frame with a layer of thin but tough paper, fastened 
in place by shellac. This serves to insulate the frame, 
Then wind the slot full of No. 36 single silk-covered 
magnet wire. 

The ends of this coil are left projecting, one at each 
end. Shellac the outer surface of the coil and set it 
asideto dry. Now make two little pieces shown at E 
(Fig.1). They are made by taking a piece of thin cop- 
per, tin. by 8 in., and soldering to the centre a 
projecting wire of stiff brass}in. long. Flatten the 
outer end of the brass wire and drill a small hole 
through the flattened part. These little pieces are then 
bound on to the ends of the coil bya silk thread, 
so that the projecting wires form a spindle about 
which the coil may rotate. Forthis reason they may 
beso adjusted as to project fromthe exact centre of 
each end. Also care must be taken in bending them 
on to insulate them from the coils by slipping a piece 
of thin paper underthem. Then the projecting ends 
or the coil are soldered tothese little strips, one at 
each end, and the superfluous wire cut off. 

Two pieces of brass should be made like those shown 
at Band also at H (Fig 1). As skown in Fig 2, these 
are to support the coil in position. The hole through 
B, therefore, should be in. from the back side of the 
piece, and H should slide freely through B, but may 
be secured by a set screw. One of the pieces shown at 
H should be threaded and provided with a thumb 
nut as shown at 7 (Fig. 2). One end of H should be 
flattened and drilled, as were the ends of the project- - 
ing wires on the coil. Now procure some fine silk 
fibres, preferably of raw silk, and pass one end of the 
fibre through the hole in the upper wire spindle of the 
coil, securing it firmly by a drop of sealing wax. Ina 
like manner secure a fibre tothe lower spindle. Then, 
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with a Tin place (Fig. 2) pass the fibre through the 
hole in 7, pull it up until it is of the right length, and 
fasten with sealing wax. Dothe same at the bottom 
and the coil will be suspended so as to swing freely in 
the space between the cylinder and the poles. 

Current is ledinto and out of the coil by two very 
small, slender springs shown at the top and bottom. 
They are made from No. 36 (no finer) German silver 
wire, coiled around a small pencil so as to make a very 
weak spring. By carefully removing T and leaving 
the fibre slack, the ends of this coil may be soldered to 
T and to the pivots of the coil. This process should be 
repeated at the bottom. A circular scale, made ofa 
piece of white Bristol board, projects forward from the 
instrument and is bent so asto have the axis of the 
coil for a centre. The radius of the arcof this circle is 
24in. A pointer (shown in Fig. 1) is glued to the bot- 
tom of the coil, and its front end moves over the card- 


board scale. This pointer is made by taking a strand 
from a broom and fitting athin piece of copper at its 
outer end to serve as anindicator. The back end of 
the pointer projects beyond the coil and is counter- 
weighted with a small piece of lead, as shown at L. 

Thus the silk fibres serve to suspend the coil in place 
so that it may swing freely, while the coiled springs 
encircling the fibre carry the current into and out of 
the coil, and also serve to bring the needle to zero af- 
ter being deflected. Binding postsat the bottom are 
connected to the upper and lower suspensions as shown. 

If the amateur is skilful he can improve the instru- 
ment by using two very fine hair springs in place of 
tha coiled German silver springs. These may be se- 
cured at a watchmaker’s, and besides being more reli- 
able, are not so stiff as the German silver springs, and 
therefore render the instrument more sensitive.—The 
American Telephone Journal. 


ELEMENTARY MECHANICS. 
J. A. COOLIDGE. 


VII. Fluids. 


All substances that flow are called fluids, whether 
they be liquids that are heavy like water, and that ex- 
ert a noticeable pressure because of their weight, or 
gases like air, whose weight is not so apparent, and 
yet flow more readily than liquids and exert pressure 
every where. 

The fact that the air that escapes so easily from the 
tires of our bicycles does not fiy off into space but re- 
mains near the earth’s surface, shows that it has 
weight just as all other matter, and consequently ex- 
erts a downward force. 

We must start with this law:—That fluids exert a 
pressure in all directions, and that at any given depth 
in a fluid the pressure is equal in all directions. This 
may beseen by a simple experiment. Take a com- 
mon vegetable can and punch small holes, one in 
the bottom and one or two more at different depths in 
the side; then thrust it quickly, with the open end up, 
into a pail of water and it will be seen that the water 
spirts in through all the holes, but with greatest force 
through the one in the bottom. The water presses in 
all directions and has greater pressure the deeper we 
go. 

For our apparatus we need a long necked bottle 
about 4 in. long and 2 in. diameter, a cork stopple, 


about 3 in. of rubber tubing } in. diameter inside, 
3 in. glass tubing of same diameter, and a file. We 
must now cut off the bottom of the bottle. This is not 
an easy task, but with care it can be done successfully. 

With the file mark a deep scratch mark (see ab, Fig. 
20). Heat one end of a poker red hot in the stove, 
touch first point a then point b, causing a fine crack to 
run from ato b. Draw the red hot poker slowly around 
the bottle from b, and this crack will follow the poker 
until a is reached. The bottom will now come off the 
bottle, leaving a fairly smooth edge. This can be im- 
proved by grinding a little on a whet or grindstone. 

From some dentist a piece of thin sheet rubber 3 in. 
square should be got and tied with a thread over the 
bottom of the bottle, as in Fig. 21. A small funnel, F, 
should be inserted in one end of the tube, and the 
glass tube in the other end and then through the cork 
of the bottle. A hole inthe cork for the glass tube 
may be made with a round file. The whole apparatus 
willlook like Fig. 20 when the bottle is inserted, or 
like Fig. 21 when the bottle is erect. 


EXPERIMENT XV. 


Fill bottle, tube and funnel full of water and hold as 
in Fig. 21. Hold F ona level withthe top of the bot- 
tle and slowly raise it; as it rises the rubber sheet 
bulges out, showing a constant increase in the pressure 
uponit. Keep F one foot above B and notice the 
curve of the rubber ; turn the bottle on its side and 
observe again. Turn the bottle as in Fig. 20 and keep 
F one foot from B. In all these we shall find the 
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pressure the same and that the law of ‘‘ pressure being 
equalin alldirections ”’ is true. 
EXPERIMENT XVI. 

Take the funnel out, hold the apparatus as in Fig. 20 
and pinch the rubber between thumb and finger at F. 
Holding this in one hand, raise the bottle about two 
feet above F, and then let alittle water escape at F. 
We then have an illustration ofa water system. B is 
one reservoir ; F the end of a pipe which, after pass- 


ing under ground through the 
streets, terminates in a faucet 
ina house. The higher B, is 
the faster the water tlows. 
Lower B and see that when 
the water ison a level with F 
no water will flow. The dis- 
tance vertically from F to B 
is known as the ‘‘head’’ of 
water. Itis easily seen how 
necessary it is to have a reser- 
voir in a high place in order 
to make the water have head 
enough to flow to all the 
houses. In some cities water 
has to be carried many miles in order to find enough 
difference in level to give sufficient pressure. Ask any 
plumber to explain to you the pressure gauge with 
which he tests the water faucets. 
= About 1648 Pascal learned that if a certain pressure 
were exerted on a part of the liquid in the interior ofa 
vessel filled with a liquid, every other equal part re- 
ceived the same pressure. He took a strong cask, 
fitted a tall tube into its head, and then filled the cask 
and tube with water. Where the tube entered the 
head of the cask there was a pressure of the weight of 
the water in the tube. Ifthe tubehad an area (or 
cross section) of .5 sq. in., every other equa: portion of 


the inside of his barrel had an equal pressure. He 
found the large area inside his barrel suffered so much 
pressure that his cask burst. 

EXPERIMENT XVII. 

Set a box XY with a ruler R tied to one side as in Fig. 
22. Cuta thin dise of wood, D, glue a cork, L, to this 
piece of wood and a lony bristle or broom straw, P, to 
the cork. Cuta piece 4x4 in. from a 2 in. plank, and 
with an extension bit bore a hole, O, large enough to 
hold the neck of our bottleand % in. deep, With bit 
+ in. diameter, continue this hole, 8, near- 
ly to the bottom and bore a hole, V, inthe 
side to meet S. With tube and bottle filled 
with water remove funnel, slip the block, 
kK, over the tube and neck of bottle and 
insert in position as seen in Fig. 22. Re- R 
place the funnel, F, and place disc, D, and 
pointer, P, on top of the rubber sheet, B. 

Place the box with ruler, R, about } in. 
from P, so that any rise or fall in B can be 
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measured. The rise in P will give us the means of 
measuring any increase in pressure on B. 

Start with F and B on the same level and note the 
position of P. Raise F' three inches. Does P rise ? 
Raise B three inches more andrecord any change in P, 
Continue taking as many readings as possible. Do not 
be disappointed if the increase in each new trial is not 
exactly uniform. The sheet of rubber prevents perfect 
results. Enough if we find an increase of pressure at B 
for arise at F. What causes this pressure? Canit be 
the trifling amount of water in the tube F? 


EXPERIMENT XVIII. 


Arrange the apparatus as before, only puta 4 oz. 
weight on D. Note the position of the pointer when F 
is three inches above B. Place an 8 oz. weight instead 
of the 40z. weight on Dand raise F until P stands 
where it did before. Try a pound weight on D and 
raise F until Pis inthe same place. Manifestly it is 
not the extra weight of water in F, for that amounts to 
only asmall fraction of an ounce forarise in F of 
three inches. Recall Pascal’s barrel and you have the 
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explanation. If the tube is } in. diameter and Fis 
raised four inches, the increase in pressure down the 
tube and upon the opening into the bottle at T is only 
about .l oz. But this pressure is on an area of only 
about .05 sq. in., and this is transmitted to every equal 
area of B. If, instead of a rubber tube, we had one of 
metal entering a metal cylinder instead of a bottle ; 
andif, instead of pouring water into a funnel, a piston 
were forced down F, the water would be forced into 
the largercylinder. Now replace B with a large pis- 
ton and we have the essential parts of a hydraulic 
press. A frame work above B must hold the substance 
to be compressed, and the piston at F must be fitted 
with a lever or pump handle. With such a press a 
tremendous power is gained, a force of 20 or 30 pounds 
often producing a pressure of 8 or 10 tons. 


CORRESPONDENCE. 


OuR readers are invited to contribute to this depart- 
ment, but no responsibility is assumed for the opinions 
expressed in these communications. | 

Letters for this department should be addressed vw 
editor of AMATEUR Work, 77 Kilby Street, Boston. 

They should be plainly written on only one side of 
the paper, with a top margin of one inch and side mar- 
gins of one-half inch. 

The name and address of the writer must be given, 
but will not be used, if so requested. 

Enclose stamps, if direct answer is desired. 

In referring to other letters, give the number of the 
letter referred to, and the date published. 

Illustrate the subject when possible by a drawing or 
photograph with dimensions. 

Readers who desire to purchase articles not adver- 
tised in our columns will be furnished the addresses of 
dealers or manufacturers, if stamp is enclosed with 
request. 


No. 78. MELROSE HIGHLANDS, MAss., June 28, ’04. 

How much wire is needed forthe ‘‘Sensive Relay ”’ 
described on page 131 of the April, 1904, AMATEUR 
WorK ? Caw. We 

About one pound of No. 36 cotton covered magnet 
wire is required for the ‘‘ Sensitive Relay ’’. 


No. 79. MONTREAL, QUE., June 19, ’04. 

Oan I putal? h. p. engine onan ordinary bicycle, 
and would it be safe ? Pili. dh 

Bicycles, as they are now built, are not strong 
enough to sustain the engine and other equipments. 
To have a safe motor bicycle it would be desirable to 
build a complete one with heavy tubing and other 
parts to match. 


No. 80. FRANKLIN, N. H., June 6, ’04. 

Lhave made a chloride of silver battery as described 
in Vol. I., No. 12, but failto get any current. I used 
chloride of silver that I purchased at a drug store and 
sterling silver wire. Can youtell me where the fault 
lies ? J. Li. J 


The information you send is not very definite. It is 
possible that the chloride of silver purchased is not a 
good solution, but rather more probable that in mak- 
ing your cell you havea short circuit ; that is, the 
negative and positive elements are in contact at some 
point. Would suggest that you look into the latter 
and see if the trouble does not lie there. 


No. 81. ROCKFORD, ILu., July 1, 04. 

Itake advantage of your ‘‘ Correspondence’”’ to ask 
a few questions which are bothering me. I think 
most of your electrically inclined readers will welcome 
more articles on the subject of wireless telegraphy, es- 
pecially on its operation. 

1. (a). What capacity condenser does a one-inch 
coil require ? (b). A two-inch coil ? (c). A three-inch coil ? 

2. A two-inch spark coil requires twice the amount 
of secondary wire as does a one-inch coil; a three-inch 
coil three times as much as the one-inch coil. Does 
the same follow in the case of condensers ? 

3. If I have two 2-microfarad condensers and connect 
them in multiple, so to speak, isthe resulting capacity 
four microfarads ? 

4. Is a water or gas pipe a good ground for wireless 
telegraph work ? 

5. Of what material and shape should the air con- 
ductor of wireless telegraph apparatus be ? 

6. Some time since an article appeared in your pa- 
per on the construction of a mercury interrupter. 
Since the primary coil current passed through a spring 
of fine copper wire, this interrupter would be useless 
on a coil of any size. How could it be made to inter- 
rupt a coil of twenty orthirty amperes? 

7. On what size of spark coil do you consider that a 
mechanical interrupter is more practical than a com- 
mon vibrating interrupter ? 

8. Does a mercury or mechanical interrupter require 
a condenser ? R. N.M, 


1. (a), (b), (c). The capacity of the condenser to be 
placed across the contacts ofa vibrating interrupter is 
figured according to the amount of primary battery 
and speed of make and break. One must put the right 
capacity of condenser across the primary circuit to re- 
duce sparking contact toa minimum and to give the 
best output in the secondary. The peculiarities of 
construction of any one cell preclude giving off hand the 
absolute condenser capacity necessary. Best results 
are obtained by experiment inthe vicinity of 1 to 2 
microfarad for 20 volts primary battery, for any length 
of secondary spark. 

2. The amount of wire used ina secondary does not 
give spark length. It is howit is wound on in turns 
and layers. One cannot measure wire length in a coil 
giving a certain spark, and estimate that twice as 
much will give twice as great a spark. 

3. Two 2-M. F. condensers in multiple give1 M. F. ca. 
pacity. 

4. Water and gas pipes should not be used fora 
ground. The best ground is one buried specially for 
the purpose. 
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5. See August AMATEUR WORK. 

6. The mercury interrupter you mention was for 
small coils. To handle 20 amperes requires different 
apparatus. An article covering high current interrup- 
tion will appear shortly. 

7. Vibrating interrupters, if well made, will work all 
right on any size coil where highest frequency is of no 
account. Mercury and mechanical imterrupters are 
high speed. | 

8. Mercury and mechanical interrupters are im- 
proved by a condenser across the make and break 
peints. The capacity of such a condenser is a matter 
of experiment and calculation, based on construction 
data of the coil and primary battery to be used. 


No. 82, MALDEN, MAss., June 1, ’04. 

Will you please inform me how to make the compo- 
sition used in the hectograph. I know that gelatine is 
used, but do not know the proportions. Ek, 

The composition is made from the best gelatine and 
glycerine. One ounce by weight of gelatine is soaked 
over night in cold water, and in the morning the water 
is poured off, leaving the swelled gelatine. Six and 
one-half fluid ounces of glycerine are now heated to 
about 200° F. (93 C.) on a water bath preferably, and 
the gelatine is added thereto. The heating is contin- 
ued for several honrs. This operates to expel the 
water and to giveaclear glycerine solution of gelatine. 

The composition is then poured into the tray, which 
must be perfectly level in order to obtain a surface 
nearly even withthe edge. It is then covered so as to 
keep off the dust. The cover, of course, must not 
come in contact with the smooth surface. In six hours 
it will be ready for use. | 


No. 83. Boston MAss., June 14, 1904. 

I am making the wireless telegraph apparatus which 
was described in the June and July, 1902, numbers. 
Will you kindly answer the following question: When 
using the apparatus in an exhibition hall can the 
ground wire be ina box of damp earth instead of the 
ground? I have been very successful so far in the 
making. fs ae as ee 


The ground wire must have acomplete circuit to 
moist earth, this meaning actual ground contact. If 
a metal drain pipe from the eaves of the building can 
be reached from a window, and such drain pipe reaches 
down into the earth two or three feet in making con- 
nection with a sewer, you could temporarily connect 
your ground wire to the same, making the connection 
with several turns in connection with the bare metal. 
A painted pipe would give poor connection. Do not 
connect with interior pipes, like gas and water pipes, 
as the voltage is high and might also interfere with 
telephone and other low tension connections, which 
are frequently made to interior piping. If this is not 
possible, it will be advisable to have ground wire put 
out the nearest window, the earth end having a piece 
of copper plate about a foot square embedded in moist 


earth,the connection with the wireeand copper plate — 


being soldered. 


TRADE NOTES. 


Amateur photographers should inquire of dealers 
for the Franklin developing clips. By means of these 
clips plates can be handled throughout development 
without having the hands come in contact with the 
solutions used, thereby preventing stains and other ob- 
jectionable features. They are manufactured by Par- 
sell & Weed, 131 West 31st Street, New York City. who 
also make the Franklin lantern slide vise for helding 
lantern plates when binding. I: is much the best 
thing obtainable for that purpose. Circulars will be 
mailed upon request. 


The attention of those interested in the equipment 
of manual training schools is called to the wide range 
of machines manufactured by the American Wood 
Working Machinery Company of New York City. An 
examination of their catalogue shows that this com- 
pany can fill orders for about every kind of machine 
needed in woodworking. Scroll, band and circular 
saws, turning lathes, planers, mortisers in various 
styles and many sizes. The catalogue of this company 
will be mailed upon request to those interested in this 
class of machines. The salesrooms in New York, Chi- 
cago, New Orleans and Boston are very convenient to 
many buyers making it possible for them to have per- 
sonal inspection of the machines they propose buying. 


The large demand for ‘‘ Oil Stones, How to select and 
use them.”’ published by the Pike Mfg. Co., Pike, N. H. 
has required a new edition. This interesting booklet 
contains much of value to every mechanic. It is mail- 
ed upon request, and all readers are recommended to 
send for it. A new catalogue has also just been issued 
by this company showing their full line of sharpening 
stones. 


A new catalogue of the Ohio Hlectric Works. Cleve- 
land, Ohio, shows that this enterprising firm is keep- 
ing right up to date in the variety of electrical devices 
they offer. Send for this catalogue if interested in 
electrical experimental work. 


Drinking water from the barrel cactus is used by the 
Indians of the desert. The barrel cactus grows among 
the desert hills west of Torres, Mexico, and the Indians 
cut the top from a plant about 5 feet high, and witha 
blunt stake of palo verde, they pound to a pulp the up- 
per six or eight inches of white flesh in the standing 
trunk. From this, handful by handful, they squeeze 
the water into the bowl they have made in the top of 
the trunk, throwing the discarded pulp on the ground. 
By this process they secure two or three quarts of clear 
water, slightly salty and slightly bitter to the taste, 
but of far better quality than some of the water a des- 
ert traveler is occasionally compelledto use. The In- 
dians, dipping this water up with their hands drink it. 
with evident pleasure. In times of extreme drought 
the Indians use this waterto mix their meal prepara. 
tory to baking it into bread. 
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arate cmemmneran ce aia 
ATKINS — eR STEEL ODAWS ; 
reais SILVER STEEL SAWS @ 


both Circular and Narrow Band, are 
essential factors in the equipment of << 
Manual Training Schools. Write for circular. 


BRANCHES | 
Memphis, Tenn. Chicago, Ill. E. C. ATKINS & Co., Inc. 


Ts 


pol 


Atlanta, Ga. Minneapolis, Minn. 
New York City Portland, Ore. 3 IN DIANAPOLIS, IN D. 
Toronto, Can. Seattle, Wash. 


No Weak Places Blacksmith 
i REID Racks 


DRILL Make the Forge Room 
CHUCK saat” 


Ample, 
One part is as strong as another, ‘With or Without Drawer, 
Outwears any other kind of chuck. | 
Made gee and sold at the right price. Send for prices. The New Britain Machine C 0., 
R. H. BROWN & CoO., Makers of Shop Furniture. 
New Haven, Conn. 77 Chestnut St. New Britain, Conn. 


EMMERT UNIVERSAL VISES 
-+-Are Easy to Operate... 


They are 


%) WHITON CHUCKS, 


convenient |Qur “CHAMPION?” and “SOLID BODY’ CHUCKS 


and are well adapted for use in Manual Training Schools. 
Economical FIRST CLASS TOOLS; STRONG AND DURABLE. 
WRITE FOR CIRCULARS. 


Ga sone tcxiet. |THE D. E. WHITON MACHINE CO., 
Emmert eine. Gk Weep ess Pek NEW LONDON, CONN. 


Why are dtlies whkde of TAPS and DIES said to be JU ST OU Ask ‘te BE ST 


«Just as good”’ a 


BB MVNA INIVANIVANA AINA ND SV Gem eee 
ITECEEELEE COCR OUNCE EROEER 
RRNA NCNG NNT NAL CAA 


win} Adjustable Hack-Saw Frame 


IN THE MARKET 


Extra Rigid, Easily and Quickly Adjusted, Finely Nickel Plated, 
S. W., C A R D NM FC. CO Ty) Long Tension Screw Riveted in Handle so it can not work loose. 
The Price is Right Ask to see it before Buying 
Mansfield, Mass. FITCHBURG FILE WORKS Fitchburg, Mass, 


AOAPrO 
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PREMIUM No. 105. PREMIUM No. 108. 


Two Satay Telephones Battery Rheostat 


re For regulating 


LN Ls \ilil These telephones are 

7 Vi well made, durable and 
: = | will give good service up to 
GEC LMONOFLEZG 500 yards between stations. 
Hi ua i hl | 4 Just the thing to connect 
Vy 2 | house and stable or factory, 


currents to min- 
iature battery 
lamps, small mo- 


tors, etc., this 


or the homes of two boys. iK\ rheostat is just 
| Directions for wiring are 


WS bd fincluded with each instru- 


ment. Two dry cells at 
| each instrument willsupply 
ij ample current. 
Given For Ten New Subscribers. Sent by ex- 
press, charges paid by receiver. 
PREMIUM No. 106 Given For One New Subscriber and 10 cents extra. 


Postage 10 Cents 
Electric Motor, No. J 


| A toy motor larger and 
more powerful than the Electric Bell Outfit 
one offered as premium 
No. 102. Especially 
adapted for propelling 
mechanical toys. Fin- 
ished in black enamel 
with nickel trimmings. 
Will run from one cell; 
® 2 volts; 11-5 amperes. 
2200 R. P. M., with av- 
erage load. Occupies a 
space 3 1-2 inches square 
Given for Four New Subscribers. Sent by ex- : 
press, charges paid by receiver. 9 i} stalled. 


PREMIUM No. 107. 


| what is wanted. 


jj tt is well made, 


and nicely fin- 


ished with nick- 


el plated trim- 
mings and 


rubber handle. 
Resistance 5 Oh. 


PREMIUM No. 109 


yr Including 1 Iron Box Bell, Push But- 
j ton, Battery, 75 Feet Insulated Wire, 
| "3 a tacks, etc., making a complete outfit 
| ee i 


An excellent thing with which to be- 


Z\ gin electrical work. With two of these 


Given For One New Subscriber and 20 cents extra. 


Volt or Am-meter Two Sets Given For Three New Subscribers. 


Sent only by express; charges paid by receiver. 


Each instrument | ————__________ 

is hand calibrat- PREMIUM No. 110 

ed, and will! reg- : 

ister accurately Hand Search Light 
up to 15 Volts 
or Amperes. 
They are made of 
nicely polished 
cherry with 
nickel-plated 
binging posts 
Just the thing 
= - = for use of ama-| Complete with battery ready to use. Well made and 
E = : - tour electricians | Very useful for iJluminating dark places where an open 


in measuring battery currents. Beraity. wich instrument | flame would be dangerous. Handy to carry on dark 


is wanted when ordering. . nights or as an emergency light about the house. 
Given For Three New Subscribers. Given For Two New Subscribers and 25 cents extra. 
Postage 22 Cents. Postage 25 Cents. 


Premiums are not given to those sending their own subscription. 
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pee 


The FRASSE | 


BENCH} 


Useful for sawing, rip- 
ping or grinding. You ; 
can do all kinds of work @ 
for yacht, amateur or 

general carpentering, : 


With one of these @ 


saws you can make 


hs 


Ess ho, <— > ay ae 1 


your doors and window 
screens fit. A carpen- 
le ter who bought one of 
these writes us that he 


did fifty times more 


work in a day than by 
orious hand sawing 
Price low to cash customers. 


& SAUD © TE © MITRE & TR & A 9% SLE © SO 8 oR 
| ; 


and the work was true to gauge. 


List No. 2 describing Saw Bench mailed free. 
Catalog 1845A, 25 cents; refunded with order of $3. 


THE FRASE CO.,, 
38 Cortlandt St., New York City. f 
OGED © GUEEP & CONGY O ARURD 8 HE 9 TNE © CAEN @ sR 
Mp CR ANC TE 


ANGULAR é 
BORING MACHINE 


Runs perfectly 
true. A tool for boring, 
reaming holes, turning screws, nuts, etc. at angles here- 


Strongly made; fine in appearance. 
A first class mechanic’s tool. 


tofore impossible. 


SMITH & HEMENWAY CORP. 


Mfrs. of Cutlery and Hardware Specialties. 


UTICA DROP FORGE & TOOL CO. 


Mfrs. of Nippers and Pliers. 
296 Broadway, NEW YORK CITY. 


PF CLERKS ODT ELLE BRE Ty LG OLE OME 


THE | 
AMATEUR # # 


Workman requires Good Tools. 
The Selection, to insure 
the BEST QUALITY, 


is easy when he 


demands 


a 


SIMONDS MFC. CO., 
Fitchburg, Mass. 


Chicago, Ill. Portland, Ore. Seattle, Wash. New York City 
SIMONDS MFG. CO. Ltd. 
New Orleans, La. 


“Yankee” Tools 


The newest, cleverest and most satisfactory in use, and the first 
to be offered at so reasonable a price that every up-to-date mechanic 
could buy tools of their quality and character. Other tools are very 

ood tools, but, ‘‘ Yankee” Tools are better. Sold by leading dealers 
in tools and hardware. Ask dealer to see them. 


SIMONDS SAW CO. 
San Francisco, Cal. 


Ratchet Screw Driver No. 30. 


Sea 


Reciprocating Drill No. 50. 


Our ** Yankee Tool Book’”’ tells all about them. 
Sent free on request by 


NORTH BROS. MFG. CO., - Philadelphia, Pa, 
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CLARK & SMITH __|SKINNER 


FOREIGN AND DOMESTIC NEW 


LUIMIBER ann VENEERS |MODpEL” 


A Large Stock of 


Mahogany, White and Spanish Cedar, Teak, Pine, Oak, White DRI LL 
and Brown Ash. Special attention given to furnishing stock 
for “Sloyd” work, CHU CK 


Canoe, Boat and Yacht Lumber a Spec- 
ialty. Write for prices. YALE 
An illustrated Catalogue 6 x 9 in. sent upon receipt of request. 
Charlestown pDistrict 


Boston. |THE SKINNER CKUCK CO., New Britain, Conn 


MARSTON’S 


Patent Hand, Foot 
and Steam Power 


Wood Working 
Machinery. . . 


J, M. MARSTON & CO. 
i> 241 Ruggles St. 


| | — - Boston, Mass. 
oer se etapa alee a 
SS tesa =. | MORRIL’S 


Manual Training Schools, MORAL 


Model Makers, 

and all kinds of light work. “For Good Work use GOOD TOOLS” 

Has micrometer adjustment | 
MORRIL’S Saw Sets, Punches, Bench 
Stops are the BEST 


on Both Screws. 
CHAS. MORRIL, 277 Broadway, New York 


Mail Orders Receive Prompt Attention 


231 Medford St. 


Sb. GOLDSMInn 
Dealer in 


ALL KINDS OF FOREIGN 


AND DOMESTIC 


Woods and Lumber 


Job Planing, Circular Sawing, Band Sawing and Turning 
SPECIAL DESIGNS MILLED OUT TO ORDER 


Estimates Cheerfully Furnished 


19 and 21 Chardon St. - 


Boston, Mass. 
YARD AT EAST CAMBRIDGE 


Accurate in ALL its details. 


It is small, but it 
Wins every time. 


L. E. RHODES, Hartford, Com. “<Q)) 


KOLESCH & CoO., 
138 Fulton St., 


ATTIC A 


Aisa Vier OhAeForstner Bit | 
Manufacturers of 6c . 5 
HIGH GRADE SURVEYING INSTRUMENTS. Once Tried Always Used. 
Sea Se = ; 


=2> 322222 
SSS 


— lS Bores Round or Square Holes; 45c to $1.45 List. 
_Indispensable Combination Drawing Set. mailed on receipt of 75 cents. 


Descriptive List Mailed Free to Any Address. 
Same, in vest-pocket case with fine Ruling Pen, $1.25 
Illustrated Catalogue on Application. 


The Bridgeport Gun Impl’t. Co. 
JUST THE THING FOR FIELD WORK OR BEGINNERS. 313 BROADWAY, NEW YORK Uiry. 
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.._B LACK DIAMOND FILES AND RASPS... 


«ane 
For Sale - 12 Medals Awarded at 
E ve ryw h ere. m. International Expositions. 


PERFECT 
ALWAYS 


G. & H. BARNETT CO., Black Diamond File Works, Philadelphia. 


| "= BERNARD’S PATENT PLIERS, NIPPERS, 
TED BELT AND TICKET PUNCHES 


Cut shows Open Throat, Parallel Jaw Pliers with 
VISE GRIP. Constructed on a new principle 
embodied in BERNARD TOOLS ONLY. Leading 
Hardware Dealers sell OUR TOOLS. Made by 


— "THE WM. SCHOLLHORN CO. New Haven, Conn. 


For DORY o*»,LAUNCH Deck Paints, Varnishes, Copper Paints, 


2 1-2 and + H. P. Brushes, Paint Removers, etc. 
Complete Set including Water Jacketed Cylinder, Crank . ; 
Case, Iwo Bearing Flanges, Piston and Stock for Piston Drafting Instruments and Supplies. 


Rings, Eccentric, Balance Wheel, Drop Forged Steel Crank 
Shaft ; also Brass and Composition Connecting Rod, Pump. Catalogue Free. 


p 
Eccentric Strap, and Screws and Bolts. Send for Circular. ADSW RTH HOW a AN D 2 
NORFOLK MODEL CoO., ba sear sad 


Incorporated. 
40 Berlin St. Wallaston, Mass. i 
pe eal § liicheen Av. 82 & 84 Washington St., Boston, Mass. 
See ee ae er a ee. SPECIAL P MIUM. 
You want the BES™ or P. ee 
SCREW PLATES, TAPS, The Water Motor here illus 


ADJUSTABLE DIES, etc. "GN 


Then try those made by 


trated will furnish the power 
for running small lathes, sew- 
ing machines, etc. It is well 
made from our own design, 
having brass buckets splitting 
the jet, thus obtaining the 
maximum power from the wa- 
ter. Flat or round belt may 
be used, 


The Best Motor on the Market. 


{| Us) “| 
VAN eri 


Greenfield, Mas-. a 
You can get them of your Hardware Dealer Given foa 10 New Subscriptions. 
Ask for the “ REECE ” tools Sent by Express, charges paid by receiver. 


Catalog Free NEW ENGLAND CORRESPONDENCE SCHOOL. 


FLERTRIGAL SCIENTIFIC NOVELTIES, caueii INCRNicsi ta a 


Great advantage over other correspondence 
Models of Railways, Motors, Locor votives. Dy::* mes, course in that students are taught from blue 
Magnetoes, Miniature Lamps, etc. fron: $2..~ up. 


prints of actual drawing. Students furnished 
with twenty five plates, a first-class drawing 
outfit, and a GUARANTEED instruction, not 
for a limit:d time, but until the course has 
been completed, regardless of the length of 
time. After completing the twenty five plates 
hour the student is required to make three draw- 
ings from measurements of objects selected by themselves. These will be 
corrected the same as the preceeding course and all necessary advice 
and instruction given. 

Mr. H. E. LEACH, of New Boston, N. H., says, ‘‘I am more than 
pleased with the rapid progress I have made in the course.” 
= = This course in Mechanical Drawing has my guaranteed endorse- 
Send for Free Catalogue ment, as I believe it to be the most thorough and complete course 


>, 
Ale 


correspondence in the country to-day. 
THE CARLISLE & FINC™. G@ For Special Prices to July ist., address 
248 E Clifton Ave. Cincinnati © F. W. PUTNAM, Instructor in Manual Training, 
“h' gest Manufacturers of Electrical Novelties the W 


Webster, Mass. 
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STEAM ENCINE CASTINCS 


Construction materials, Drawings, 
etc., of up to date designs. 


Sizes from 1-4 to 1 H.P. 


Always in progress. Just the 
thing for students in manual train- 
ing schools and the Amateur work- 
\ | 3 generally. Castings, materials 
Electric Table Lamp(as shown in illus- screws, etc., furnished for the } H. 


WANTED. 


Men Manual Training Teachers and Supervisors 
In Wood and Ironwork, Ete 

Manual Training Schools High Rthenls and 
tate Normals, also 
Mechanical and Free Hand Drawing Teachers. 
Salaries, $800 to $ 

Free registration until pens 25th. 

THE THURSTON TEACHER’S AGENCY, 


No. 378 ‘Wabash Avenue, ees 


THE BRIDGE TEACHERS’ AGENCY. 
C. A. SCOTT & CO., 


meee 


= 

= 2a Beacon Street, Boston 

= tration) with Battery complete...... $3. 00 . 

= uslety Metwlne la hileresentenees P. Hor izontal engine Class C, now Registration of Teachers of Manual of Train- 
Be a rag: a ap mart ce cope Pradeep ‘8.35 being described in this magazine.|™& 1d Physics S slicited. 

= : = Wear, i SEND FOR AGENCY MANUAL 

Ey Electric Carriage Lamp .........200000808--.44 3.99 Send for Circulars A, B and pho- > 

= ae a ah wre ebaseccscostocssseies eas + ellie eer read TE ee clea Sad At pak 

= ectric Hand Lantcrn.............ceccscese P oor . 

E41 $8.00 Electric Medical Batteries............ 3.95 rap KENT. POCKET METERS 

= ome “4 atthe cheavhets sabi acdethasctete 4 : . AUTOMATIC VOLT. AMMETER 
Ss graph Outfits, complete................. is desion 

= Rattery Molors ENNIS iaknccasitlcens $1.00 to 12.00 5 WICKS Bridgeport Conn eapecie tg Nee iar 
E4 $6.00 Bicycle Electric Lights.............+-+- 2.75 ants j ’ chPlén bi panoline bataae 
= Electric Railway......... 2.95 


Pocket Flash Lights... 1.50 

d Necktie Lights..75c.to 3.00 THE RICH HANDY DRAWING OUTFIT 
Saves time for the A 

Draughtsman; it is SSS 


g biles and launches and for 
any other use of like ca- 
pacity. Accurate and sub- 
stantial. Ampere reading 
made simply by pressing 


wend : or res Book. Diseritien and ilmustrates many button. The most conve- 


of the most useful electric devices, at wonderfully 
small prices. All practical. The lowest price in the 
world on everything electrical. Agents can make 
handsome commissions and many sales. Write for 
complete information. 

+ OHIO ELEOTRIO WORKS, Cleveland, Ohio. 


a great aid to the |nientand complete battery tester in the market. 


Volt-Ammeter, $6 00, Atwater Kent Mfg. Works, 
113 North Sixth Street, Philadelphia, Pa. 


learner. 
It will hold anum- 
\ ber of sheets or a 
™ pad of paper; no 


Loess 


INE fastenings bein _—_. ——- 
Svan DARDS, sles &| @. Se 
eur SE, , No. 18 Brown’s Race, 
eurzine Me rons. raise Ae It has a drawer to hold T squares and access- MACK «& CO., Rochester, N.Y 
ill save its costs in a short time. anufacturers of the FAMOUS D.R. BARTON 
et SSE RAGK: ~~ Be Tia : SABE, ; r: EB.) ories. It wil TOOLS, the most complete line of superior 


J & G. RICH, 120 N. 6th. St.. Pliladelphia, Pa. 
Geo.S.Comsrock SAW-MILLS) ~~ Seno FOR | 


MECHANICSBURG PA. CATALOGUE... 


24 227’ | 


edge tools for Training Schools in the United 
States. Wood Planes, Chisels (all kinds), Addis 
paveert n 1 Carving Tools, ete, Catalogues Free. 


The Franklin Model Shop. 
Experimental work for inventors, 
anything in metal from a single 
piece to a complete working model 
Apparatus for colleges, exhibition 
models. Introduction samples of 
patented articles. Special tools for 
making metal novelties. Inven- 
Ge FRANKLIN] ‘ions perfected. Drawings and de- 
Model Shop} Signs worked out from inventors’ 

ideas. Send for circular 20. 
Parsall & weed, 131 W.3ist, St, New York City, 


: —— OR IN. MINIATURE. OF 
hy —— S| THE LARGE WRENCH USED BY EVERY 
F S 


ELECTRIC MOTOR 


The RIENCO motor runs at 
high speed when connected to 
one cell of almost any kind of 
battery. It rotates in either] 
direction and is raversed with-| 
out changing connections. 


—_ DRAWING TABLES 
— $5 to $12. Cents 


For Draftsmen, Engineers 
and Manual Training Schools. 
Many valuable attachments It is fitted with grooved 
make these the most conven. pulley. Price, 50 cents, 
ient tables to be had. SendjPostage and Packing, 15 cents. Stamps taken. 
for Catalog. Send Stamp for Catalog. 


R. E. KIDDER, 27 Hermon St., Worcester, Mass.{]THACA ELEC. NOV’Y. CO., Box 30, Ithaca, N. Y 


¢ MECHANIC. EACH PART ACCURATELY PRO- | 
PORTIONED AND MADE EXACTLY TO SCALE. 
e HANDSOMELY NICKEL PLATED. 


| THE DAVISON MANUFACTURING KOR M2 FRONT ST. BROOKLYN, N.Y: 


Here is a chance for one Amateur Electrician in every town or city in America to get quite a reduction in the price of a SECONDARY 
WINDING for a TWO-INCH Spark Coil, in return for helping us distribute our Circulars and Price Lists of Coil Windings. 

We propose to give a few cards to every applicant in this contest, each card to bear his name, and the applicant is to hand one card to each 
Amateur Electrician of his acquaintance likely to be interested in cheap Spark Coils for ‘Wireless and other experiments. These Amateur 
Electricians will make application to us on these cards, for free Circulars and Price Lists of our goods. 

Should we sell one Coil Winding for a 2 inch spark, (price $7.50) as a result of this card distribution, we will allow to the distributing 

_ Amateur 334 per cent discount on on2 of our $7.50 Windings,—sell him a $7.50 Winding for $2.50 should he assist in selling two Windings,— 
and present him with a $7.50 Winding FREE, should he be the means of selling three $7.50 Windings. 

By this method, we are put in touch with many Amateurs, we could not otherwise reach, and the Amateur as a result of this easy distribution, 


has an excellent opportunity to secure one of the most entertaining pieces of electrical apparatus known, at a good discount, said discount to be based 
on the number of Coil Windings sold, as above explained. 


NEW ENGLAND @OIL WINDING @O., ATLANTIC, MASS. 


= ELECTRICAL NOVELTIES — 
= ae Dynamos, Medical Coils, 
Volt and Armemeters, Magnetos. _ 


ae e D. MEASURING INSTRUMENTS. é 


VOLT METERS & AM- METERS. 1 


These instruments, although we not claim them to be | 


accurate, or expensively made as the high ‘priced instruments, - 


are made for practical and comparatively accurate use. All 


Vy of out instruments are hand calibrated and read from 0 to 15. 


"HOUSEHOLD. MEDICAL com, 


| This coil i is tuentel?} on a Mees: wood base, V ie“ = = 


: 23 x 33 inches. | Handles and metal parts nickeled . 


and highly polished. Gives a smooth, even core 


rent and has a “perfect regulation. Will operate 


on a one cell dry or wet battery. Directions with re 


! each coil, i 


“KENT DYNAMO-MOTOR, No. 8. . 


The) No. 8, Digs or ‘Motor « can be used in either one or the She: capaci s 
by simply connecting with different binding posts. It is fitted with a drum armature, © 
and has a two speed pulley and self feeding woven wire > brushes. | F inished in 
black enamel and nickel. ig ? | 
As a motor it will do any work requiring Hece! power iia a sewing noua 
and as a dynamo will light up to four, 8 c. p. lamps. As a dynamo, from 2 to — 
» 12 volts, its capacity is about 2 amperes. As a motor on a 6 volt circuil it con-— 
=  sumes- A 5 amperes. Speed 1800 R.P.M. with average load. Weight, 8 
ee pounds. Height, 6 inches; base 5 x 3%. Length of shaft, 54 sistent 


Send for catalogue. 


“KENDRICK & DAVIS, 
_ Lebanon, N. cy 


Pike’ Ss Lily White Washita | Oilstone : 

a. | a 7 | a: ny recommended for all: es an 3 eae 

TM Es Sore Sa Sey ae 2G De, ~ woodeworking tools oe i ie Shes 
| - Pike’s Genuine Hard Arkansas : < : 


is ‘especially adapted. for use of Surgeons, Dentist’s ; a 
~ Jewelers and Machinists. ‘tt has. a fine, hard tex= te 
ture so essential for use of draftsmen, and is is an ex= B33 vg 


cellent stone for this Purpose. Wok ORRIN | ACRE 

"0g? on PMs 7 ia store { Pi a wh sgt Ro e aw v 7 . + is ¥ ie Sad 2 
ro NS have a . complete line f Razor a Se 
‘Hones, Knife Sharpeners, etc. Make J ert 


‘sure that OUR Trade Mark is on every i 


Aiele ea 


jgnexb cies Stone you purchase, oe a ‘ 


tS ee 
‘The Pike Mig. Co, STAN Ds FOR THE am 
. % BESTIN <> Ae 5S 

Bike} Ne He | a ef 


2 the peat Line. sf FINE MECHANICAL TOOLS haa : 


: eases also a number of useful tables. The Fern is s free just 


oo | | Get 2 , Mechanics’ Pin Bates ce a a 


n eer . ee : Wade al a hard, white wibtke called ' “ ‘ Pearl Silver ” 


ce : oe : oe Gahly polished, with hard soldered pin. Exact size 
ae : a ee _ of cut. Sent : on tate of 15 cents, c coin or r stamp. 


mp ~ ‘ ice : 
ee) ¢ eae i ea 
° ae is cy } Got "d * 4 ‘ 
~f » ia | « * : - 4 - y 
m4 : vi ON F hg at i 
e) Ex i ht ae ] \ 
Jet a ‘. " " | , 
7 A . ' r 
Me . i a ¢ Jey a4 ‘a Es | ” . * t 
- | 4 ee Y aee 
& * . } . $ rs : \ - 

5 i , ® x ; 

: £ é 

‘ 4 - A * ¥ t 
. fe t wv " 7 i ‘ 

a : “2 

“5% ay] . 

. 7 s 

y a 4 meg 3 + 
ue ‘ 

c ty . b u 


